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Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)





(/ ," MI#!. MM%Mk
±q±  ]2a j K] d Uq]2aq[mSX]mY d K£qU@KgST]m4[ j LgWCYS\[^]q]@K`VIaq[@U j d S\bfU@YK j d K`b[@U@YS\Vcb dK`YK j LMST]@S\bYK`bK`YbY[Z
f H WCbY/SqU@K`bb/K j ;WF]mY JW_VTWª~ K] K j WCYS\[^]ªK`YV K`CWCVTUqWCYS\[^] d K j K`bS d U@bK] U@K d KgVTW dK`Y/K`f`YS\[^]K`Y d U d SXWZ~^]@[FbYS\f
d KgaqWF]q]@K`b d WF]@bV\K`bbe@bY JKLMK`b d e ]qWFLPSqU@K`b j Ka j K`bK]FY K`b.aqW j d K`bMLM[ d JK`V\K`b d  K`YWCYIV\ST] KWCS j K`bMST]FCW j STWF]mY d WF]@b
V\KYKLga@b
WF]@bIV\K`b d KU@h_Ye aK`b d ÍWFaqa j [@f H K`b.WFU_a j [^¡@V JKLMK H [ j bV\S\~^]@KFVTWg~ K] K j WZYS\[^] d K j K`bS d U@b.aKU@YK`Y j K
qU@K%f`[^LgLMKIVTWf`[^]@f`Ka@YS\[^] d ÍUq]@K%Y j WF]@b¨4[ j LgWCYS\[^]V\ST] KWCS j K d ÍUq] FK`f`YKU j ¥WFU@b/bS\K] i VTU@bS\KU j b.L K`Y H [ d K`b d K
d STWC~@]@[FbYS\fMbYAWCY/Scb/YS U@K`bb[^]mY j KK`h WmLMST] K`K`b JW VÍWCS d K d KMV\KU j [ j LMU@VTWCYS\[^]¤K]Y/K j LMK d K f`K`YYKMY j WF]@b¨4[ j LgW+
Y/Sc[@]gK`YWFU@bbS d U f`[^]FY/K]^U ST]m4[ j LgWCYS\[^]q]@K`V d K`b j K`b/S d U@bf`[ j/j K`bAaq[@] d WF]FY/b  ]M[ j LMU@V\K)a j K`f`S\b KLPK]FYa@VXU@b/ScKU j b
fWZb d KaqWF]q]@K`bLMU@VcY/SXa@V\K`bW+FK`f¤[^U bAWm]@b H e a[FY HJK`bK d KfWFU@bAWCV\S\Y K¤K]FY j KK`V\V\K`b%K`Y[@] d S\bfU@YKzUq] f j S\Y JK j K
d  [^a@YSTLgWCV\S\Y Ka[^U j VcKMfWCb%V\K-a@VTU@b~ K] K j WCV  ]a j [@aq[FbK d Kg]@[^U@mKWFU@h_f j S\Y JK j K`b d  ST]m4[ j LgWCYS\[^]¤aq[^U j V K`YU d K
d U_a j [^¡@V JKLMK d KV  [^a@YSTLMS\bAWCYS\[^] d K`b j K`bS d U@b
!µ`³#"±   K`YK`f`Y/Sc[@]£K`Y d STWC~^]@[FbY/Scf d K-aqWF]q]@K`b+q~ K] K j WCYS\[^] d K j K`bS d U@b K`CWCVTUqWCYS\[^] d K j K`bS d U@bq[^a@YSTLMS·






 ] LgWF]me WFaqa@V\ScfWZYS\[^]@b%Y H K$a j [^¡@V\KL [C WmU@VcY d K`Y/K`f`YS\[^] WF] d Scb/[FVTWCYS\[^],< S\b W2f j U@f`SXWZV.S\bbAU@K  H S\f H
H WZb)¡K`K]Y H K`[ j K`Y/ScfWZVcV\eWm] d K`hqaqK j SXLPK]FYAWZVcV\ezST]mFK`bYS\~^WZYK d IS\Y H d SÍ¢K j K]mYYe aK`b[C'Wmaqa j [^WCf H K`bWCbfWF]¡qK
b/K`K]¤ j [^L Y H KgbAU j FK`eaqWFaqK j bÍ|q{C}CNqtFu! ^tZN#"ßWF] d Y H K¡[^[%$mb&' Fu! q{C|("ßWFLM[^]@~£[FY H K jj K4K j K]@f`K`b+gY
H WZb¡qK`K]2IS d K`V\eWCf$^]@[CIV\K d ~FK d Y H WCYY H KgIa j [^¡@V\KL fWF]z¡Kba@VcS\YY/K d ST]mY[Y[b/YKa@b)* +,
-.
,0/123
45/ q H Scf H W j KS d KWCV\V\ef`Vc[mbKMY[g¯`K j [_Uq] d K j ]@[CWFU@V\Y.f`[^] d S\YS\[^]@b+LMST]@SXL WCV\VcebK]@b/ScY/ScmK-Y/[ ]@[FS\bK`bWF] d
d S\bYU j ¡qWF]@f`K`bWF] d LgWCh@SXL WCV\Vce2bK]@bS\YS\FK_Y/[WFU@V\YbWF] d ,0/123
467
4823
 ]qWFLMK`V\e 10/ * 9,:1	(;/
23480/ ¡qWCbK d [^]£Y H K`bK j K`bS d UqWCV\b
« H K] j K`bY j S\f`YK d Y/[Y H KfWCbK[C¬W dqd S\YS\FKWFU@V\Ybk[@f`fU j ST]@~M[^]g¥WmU@bbSTWF] d eq]qWFLMS\fWCVf`[^]FY j [FV\V\K d a j [@f`K`bbK`b
LP[ d K`V\V\K d ¡meV\ST]@KW j YSTLMK_ST]FCW j STWF]mY$ G PbYAWCYKbaqWCf`K_be@bYKLMb&Y H K_a j [^¡@V\KL H WCbg¡qK`K] W dqd j K`bbK d
U@b/SX]@~ K`ScY H K j d K`YK j LMST]@Scb/YS\f$[ j b/Y[^f H WCbY/ScfWmaqa j [^WCf H K`b2K`YK j LMST]@S\bYS\fzLMK`Y H [ d bM[ jMj K`bS d UqWCVI~mK]@K j WCYS\[^]
H W+FK_¡qK`K] a j [^a[FbK d ¡q[mY H ST]2Y H K_YSTLMK d [^LgWZSX]  aqW j S\Yezf H K`f$mb j K`bAU@V\YST]@~z j [^LWF]qWCV\e@YS\fWCV j K d Uq] d WF]@f`e
j K`VXWZYS\[^]@bAWm] d ST]zY H KP j K qU@K]@f`e d [^LgWCST]  d K`YK`f`YS\[^]¦VcY/K j bWFU@V\Y[@¡@bK j FK j b` GIH K Scb/[FVTWCYS\[^]za j [@¡@VcKL S\b
W dqd j K`bbK d Y Hqj [^U@~ H d S j K`f`Y/Sc[@]qWCV j K`bS d UqWCV\b d K`bS\~^]@K d ScY H d K`YK j LMST]@Scb/YS\f j KlnK`f`Y/Sc[@]  d K`f`[^Uqa@V\ST]@~^gLMK`Y H [ d b
GH KP¡qWZbS\f-b/YAWCYS\bYS\fWCVWFaqa j [@WCf H Y[ j K`bS d UqWCV~FK]@K j WZYS\[^]¤f`[^]@bS\bYbST] d K j S\^ST]@~¤bAU<f`S\K]FYb/YAWCYS\bYS\f`b]qWmLMK`V\e
Y j WF]@b[ j LgWZYS\[^]@b[C8Y H KLMKWCbAU j KLPK]FYb H S\f H fWFa@YAU j KY H KK]FY/S j KST]m4[ j LgWCYS\[^]¤WF¡q[@U@YIY H K%WFU@V\Y.f`[^]mYAWCST]@K d
ST] Y H Kz[ j S\~FST]qWCV d WCYWq GH KLgWCST] K`hqWFLga@V\Kz[CMbAU@f H W2V\[FbbV\K`bb j K`bS d UqWCVS\b=WCVTLgWF] ¦V\YK j SX]q]@[CCWCYS\[^]+>;
Q@YWCYS\bYS\fWCV j KlnK`f`Y/Sc[@]z d K`f`[^Uqa@V\ST]@~^ILMK`Y H [ d bIW j K¡qWCbK d [^] bYAWF] d W j d YK`f H ]@S U@K`b'4[ j d KWCV\ST]@~gIS\Y H ]@U@ScbWF]@f`K
aqW j WFLMK`YK j b p K`bS d UqWCVIK`;WZVXUqWZYS\[^]2S\bgYe a@S\fWCV\V\e WF]@bK j WF¡@V\K£Y[b/YAWCYS\bYS\fWCVILMK`Y H [ d b& H S\f H W j K ¡qWCb/ScfWZVcV\e
WZSXLPK d WCY d K`f`S d ST]@~S·8W j K`b/S d UqWZV d S\bf j KaqWF]@f`e£ j [^L,¯`K j [MS\bbS\~^]@S·¦fWF]mY@?[CK`FK j d K`YK j LMST]@Scb/YS\f-WFaqa j [@WCf H K`b
Y/[ j K`bS d UqWCV¬K`CWCVTUqWCYS\[^] H WmKWCV\b[¡qK`K]a j [@aq[FbK d j K`f`K]FYV\eF
A FK]£Y H [^U@~ H WMf`V\KW j Uq] d K j bYAWF] d ST]@~g[Z H [C KWCf H WFaqa j [^WCf H VcST]B$mb.Y/[PWm] d f`[^L a@VcKLPK]FYbY H K[FY H K j [^]@K
S\b[CST]FYK j K`bYCFK j e!4K` WCYY/KLga@Yb H WmK'¡K`K]gLgW d KST]MY H S\b d S j K`f`YS\[^]CÍ|Fw@C|q+N^v("n
YS\bk[^]@K[CY H K'aqU j aq[FbK`b[C
Y H ScbaqWFaK j Y[I[^U@YV\ST]@KIb[@LMKkf`[^]q]@K`f`Y/Sc[@]@bk¡qK`YK`K]Y H [Fb/K d K`YK j LPSX]@S\bY/Scf%WF] d bY[@f H WCb/YS\fßLMK`Y H [ d b4[ j W dqd S\YS\FK
WFU@V\Yb GIH K`bKf`[@]q]@K`f`YS\[^]@b.fWm]_¡qK-LP[ j Kf`[^]mFK]@S\K]FY/Vce¤ST]FFK`b/YS\~^WCYK d  H K] j K`bY j Scf`Y/SX]@~£Y H Ka j [@¡@VcKL Y[ .DFE
4GH6  +Y H WCY
S\bkWCbbAUqLMST]@~Y H WZY8LMKWZbAU j K d [^¡@bK j CWCYS\[^]@bJI§WF] d $^]@[C.]!f`[^]mY j [FV\V\K d ST]qaqU@YbFK W j Kk~mScmK][CFK j
W!¦(]@S\YKYSTLMKIST] d [Cko%bKb H [C ¡K`V\[;S\Y j K`bU@VcY/b j [^L Y H S\b.WCbbAUqL a@YS\[^]_Y H WZYßY H K d e ]qWFLPScfWZV¬a j [^¡@V\KL
j K d U@f`K`bßY/[-Wb/YAWCYS\fI[^]@KF@WF] d Y H WCYmSX]L MNPOQ0/R,
OOS,




VUXWZY\[ [CßY H KP¦(]@ScY/KIST] d [; SX]qaqU@Y¨nW d l¨U@b/YK d [@¡@bK j ;WZYS\[^]@b [ IS\Y H
b/[^LMK d K`bS j K d¤d K`YK`f`YS\[^]Wm] d Scb/[FVTWCYS\[^]a j [^aqK j Y/ScK`b+k« j ScY/SX]@~ [ WCb
[]W_^a`cbed f9b9g
 H K j K f f`[^]mYAWCST]@b£Y H KzW dqd S\YS\FK¤ WFU@V\Y£FK`f`Y[ j b WF] d f`[C¬ g  Wih IWm]Fe j K`V\K`CWF]FY j K`bS d UqWCV U S\b]@[ j LgWCV\V\e
d S\bY j ST¡qU@YK d
Ukj9l m fn	o  n m W]YadinopWqYrh9Yts {
?K j K:m f S\bgY H K_bS\~^]qWZYAU j K_[CY H K£WFU@V\Yg[^]2Y H K j K`b/S d UqWZVIY Hqj [^U@~ H ST]@f`S d K]@f`KLgWCY j S\hQuvmIWF] d o S\bgY H K
f`[CCW j STWF]@f`KLgWCY j S\hg[C¬Y H K j K`bS d UqWCV GIH KY[-L WCY j S\f`K`b d Wm] d h d KaqK] d [^]gY H K d e ]qWFLPScf`b[C¬Y H Kbe@bYKL
Wm] d [^]£Y H K%WFU@V\Y.~^WZSX]@b(wqY H KK`hqWCf`Y[ j LMU@VTWCb.W j K~mScmK]_¡qK`V\[C
x WCb/K d [^] WF] ST]m4[ j LgWCYS\[^]2Y H K`[ j K`YS\f$a[FST]FY£[C^S\K`Y H KL WCST] aqU j a[FbK[Z)Y H S\b_aqWFaqK j S\bY/[ d S\bfU@b/b
b/K`FK j WCVaq[mbbST¡@V\K (	
FkOSzy * M%&0M%	t,{,
|/{
vY WFLM[^]@~M H S\f H bK`mK j WCVW j K]@K`
WZYßV\KWCb/Y.ST]_Y H Scbf`[^]FY/K`h^Y GIH K`eW j K¡qWCbK d [^]£Y H K qUqWF]FY/ScYe
}F~6W m sot > m W]dsVYts  YhYks   > Y_d tF
 Ê+ËÍÌ
ËÍÌßáCã À Ç<ÆÞCÏË Ò-Ç<Ê;ÏÐÅAÌÏÈ/ÉSÞ+ÛÍÇ<Ë ÎÛ ËÍÐÅÇ<Ë8ÏIÉTÅ/ÞÛÍÇÌÝ^Ì<ÞCÐÊMÅAÌ
ÐÊCÅÒ#AÏÌ
Ë Ò-Ç<ÊCÏÑÅÇÅIÌ<ÎFÏnÐÇ<ÆÞ# È/ÆkÐÊCÅÒ#AÏÌ











 H Scf H S\bIS\b H K j ST]m4[ j LgWCYS\[^]_Wm¡q[^U@YWFU@V\Y f f`[^]FYWCST]@K d ST] j K`b/S d UqWZV U  H K j KWCb
}W]dsVh > d }F
S\bY H KSX]m[ j L WCYS\[^]f`[^]mYAWCST]@K d ST]MY H KST]@S\YSTWCV d WCYAWq GIH KF$CK`e j KWCb[^])4[ j U@bST]@~Y H S\b qUqWF]mYS\YeS\bY H WCYbAU<£f`ScK]mY
b/YAWCYS\bYS\f`bC H Scf H W j KY H KI¡qWCbS\b[Cb/YAWCYS\bYS\fWCV d K`Y/K`f`YS\[^]MLMK`Y H [ d b^a j K`b/K j FK`b
Scb H K j ST]m4[ j LgWCYS\[^]C H Scf H WCV\b[
YU j ]@bI[^U@YIY/[Pa@VTW+eWf j U@f`STWCV j [FV\KST]aK j [ j LgWF]@f`Kf j ScY/K j STWM[ j d K`YK`f`YS\[^]¤WF] d S\b[FVTWCY/Sc[@]LMK`Y H [ d b
GH KaqWFaqK j S\bg[ j ~^Wm]@Sc¯`K d ST] Y H K£4[mVcV\[CIST]@~LgWm]q]@K j  ]2bK`f`YS\[^] tqK j K`fWCV\V H [C Y[ j K d U@f`K_[C¢V\ST]@K
W dqd ScY/ScmK% WFU@V\Y d K`Y/K`f`YS\[^]£ST]W d e ]qWmLMS\fbYAWZYKbAaqWCf`K%be@bYKL Y[gW dqd S\YS\FKWFU@V\Y d K`YK`f`YS\[^]ªSX]_WbYWCYS\f j K`~ j K`b¨
b/Sc[@]$LP[ d K`V¬Wm] d j K`fWCV\VkW£bYAWm] d W j dd K`YK j LMST]@S\bYS\f j K`bS d UqWCV~FK]@K j WCYS\[^]LMK`Y H [ d - ]bK`f`YS\[^] }qK j K`^S\bS\Y
b/Y[^f H WCbY/Scf_Y/[^[FV\bM[ j ST] Y H K¡qWCbS\f_fWCbK_[Z!Wz¥WFU@bbSTWF]2mK`f`Y[ j KL a H WCbS\¯`ST]@~ Y j WF]@b[ j L WCYS\[^]¤[ j LMb
Wm] d ST]m4[ j LgWCYS\[^]¤a j [^aK j YS\K`b. ]¤bK`f`YS\[^]¤NqK-W dqd j K`bb%Y H KMfWCbK[Z&¥WFU@bbSTWF] j K`~ j K`bb/Sc[@]$LP[ d K`V\bWF] d K
d S\bfU@b/b H [C Y[gf`[^LM¡@ST]@KY H K j K`bAU@V\Yb%[C¬bK`f`YS\[^]@btgWF] d }-4[ j ST]mFK`bYS\~^WCY/SX]@~£Y H KV\ST]B$Fb¡K`YßK`K] d K`Y/K j LMST]@S\b
Y/Scf£WF] d b/Y[^f H WCbY/Scf£WFaqa j [^WCf H K`b
WF] dd K j Sc@ST]@~aq[mbbST¡@V\KLMS\h^K d LMK`Y H [ d b_]2aqW j YS\fU@VTW j ¡[FY H bY[@f H WCb/YS\f
Wm] d$d K`Y/K j LMST]@S\bYS\f Wmaqa j [^WCf H K`b¡qWCbS\fWCV\V\e j K`V\ezUqaq[^] a j [FlK`f`YS\[^]WF] d j KlK`f`YS\[^]¤[^aK j WCY[ j bWF] d K d S\bfU@b/b
f`[@]q]@K`f`YS\[^]@bß¡K`YnK`K]MY H KL_]MbK`f`Y/Sc[@]& qCK4[ j LgWCV\V\e-b/YAWCYKbK`FK j WCV LMU@V\YSTa@V\K% WmU@VcYfWZbK`bFScY H [ j IS\Y H [^U@Y
fWmU@bAWCV\S\YnegWCb/bAUqLga@YS\[^]@bqWF] d WF]M[@a@YSTLgWCV\S\Yne f j S\YK j S\[^]P4[ j Y H K.LM[mbYk~FK]@K j WCVq[^]@KF GIH K%LMK`Y H [ d bß[Zb/K`f`YS\[^]}
W j Kga@VXWZf`K d ST]zY H S\baK j bAaqK`f`Y/ScmKFkWF] d Y H Ka j [@aqK j YS\K`b[CßY H KMf`[ j/j K`bAaq[@] d SX]@~ j K`bS d UqWCV\bMbAUqLgLgW j S\¯`K d M j [^L
Y H K`bKa j [^aK j YS\K`bqK d K d U@f`K-ST]£bK`f`Y/Sc[@]|M]@K` ST]m4[ j LgWCYS\[^]£f j ScY/K j STWM[ j [^a@YSTLMS\¯`ST]@~Y H K j K`bS d UqWCV\bWF] d K
d S\bfU@b/bY H K j K`bAU@V\YST]@~¤[^a@YSTLMS\¯WCYS\[^]a j [^¡@V\KLMb+-Q@K`f`YS\[^]gS\b d K`m[FYK d Y[£f`[^]@f`VTU@bS\[^]@b-WF] d qU@K`bYS\[^]@b[^aqK]





     "/k M%	   	
 ]Y H S\bb/K`f`YS\[^]
ßKMb H [C Y H WCY[C¢V\ST]@K j K`b/S d UqWZVk~FK]@K j WZYS\[^]¤[ j W 1N#H
  G %be@bYKL [@¡@bK j FK d [CFK j W
¦(]@S\YKMYSTLMKSX] d [C j K d U@f`K`bY[ j K`bS d UqWCV~FK]@K j WZYS\[^]ª4[ j W /
 be@bYKL_WF] d Y H U@bY[ Wmaqa j [^a j STWCYKV\SX]@KW j
Y j WF]@b[ j LgWZYS\[^]@b[CWz¥WFU@b/bSTWF] j WF] d [^L 7(	( WF] d ]@[mYPW j WF] d [^La j [@f`K`bbA` «zK_ST]FY j [ d U@f`Ka j [^¡@V\KL
b/YAWCYKLMK]mYb4[ j d K`YK`f`YS\[^]mS\b[FVTWCYS\[^]qWF] d j K`bS d UqWCV~FK]@K j WCYS\[^] WF] d K`;WZVXUqWZYS\[^]g H Scf H W j KIU@bK d Y Hqj [^U@~ H [@U@Y
Wm] d ßK j K`fWCV\V¬WMbYAWm] d W j d_d K`YK j LPSX]@S\bY/Scf j K`b/S d UqWZV¬~FK]@K j WCYS\[^]_LMK`Y H [ d 	
  "!$#"%'&(*),+-&().&("/0(213
« KWCbbAUqLMKY H WCYIY H KLM[ d K`V[CY H KbAW;4K d eq]qWFLMS\fb/e^bY/KL S\b4 `6587 > W 9`'5@b;: K 5Jb*<"5I 5 W =C`65Jb?> K 56b*@A5 <N^
 H K j KkY H KbYAWCY/K ` +Y H Kf`[^]FY j [FV\V\K d ST]qaqU@Y6K-FWF] d Y H Kk[@¡@bK j ;WZYS\[^]I H W+FK d STLMK]@b/Sc[@]@bCB
(DFE@ j K`bAaK`f`YS\FK`V\eF
Wm] d  H K j K  <"5  5 WF] d  @G5  5 W j KYß[ SX] d KaK] d K]FY H S\YK-]@[mScb/KbK qU@K]@f`K`bIS\Y H f`[C;W j STWF]@f`K-LgWZY j S\f`K`bIHKJ
Wm] d HLF j K`bAaK`f`YS\FK`V\eF GIH K[^¡@b/K j ;WCY/Sc[@]$]@[mScb/Kf`[C;W j SXWm]@f`KPL WCY j S\h'HLMS\bWCbbAUqLMK d Y[¡KPa[FbS\YS\FK d K¦(]@ScY/KF
GH K]@K`f`K`bbS\Ye_[C8Y H K[^¡@bK j CWF¡@S\VcS\Ye$WZbbAUqLga@YS\[^]£S\b d S\bfU@bbK d ¡qK`V\[C
x[ j K`[;mK j @ßKWZbbAUqLMKY H WZYßY H KLM[ d K`V[C8Y H KWFU@V\Yne£be@bYKL S\b4 `65M7 > W 9`656b;: K 56b?Nf J b?<"5I 5 W =C`65b?> K 56b,OVf L b*@A5  F
 H K j K f J WF] d f L W j KY H K)WZbbAUqLMK d W dqd S\YS\FK%WFU@V\Yb@[C d STLMK]@bS\[^]@b$P J Wm] d P L  j K`bAaqK`f`YS\FK`V\eFWF] d Y H KIWFU@V\Y
~@WCST]@b N Wm] d O W j KLgWCY j Scf`K`b[C d STLMK]@b/Sc[@]@bBQRPMJWF] d EQRPML@ j K`bAaqK`f`YS\FK`V\eF GIH KY[FYAWZV]@UqLM¡qK j [Z¬WFU@V\Yb
S\b d K]@[FYK d ¡me6P W PMJ b PML^ YßS\bIK`V\V!$^]@[C.] Y H WCYbAU@f H W-LP[ d K`VS\b.WFaqa j [@a j STWCYK4[ j bK]@b/[ j bßWm] d WCf`YAUqWCY[ j b
WFU@V\YbTSC­I[mYKkY H WZY¬KIWCbbAUqLPKkY H KWFU@V\Y¬FK`f`Y/[ j b f J)WF] d f LIY/[)¡K |/
+ wY H U@bK d []@[FYk]@K`K d Y H KIU@bAUqWCV
WFU@V\YS\b[FVTWCYS\[^]_WCb/bAUqLga@YS\[^]<Y[FYWCV]^UqLM¡K j [CWFU@V\YbV\[;K j Y H WF] Y H K]^UqLM¡K j [Z¬bK]@b[ j b)P W PMJ b PMLU*EC`
o%bbAUqLPSX]@~ YSTLMK;W j e^ST]@~£WFU@V\YIFK`f`Y[ j b f JWVqWF] d f L WVq'ß[@U@V d [@]@Vce_f H WF]@~FKY H KK`hqa j K`bbS\[^]@bI[Z8Y H K%WFU@V\Y
~@WCST]@bST] Y H KbYAWZf$CK d LP[ d K`VI¡qU@Y£Y H K$WF]qWZVce@bS\b£[CY H K_bAUq¡@bK qU@K]mY_bK`f`YS\[^]@b£ß[@U@V d bYS\V\V)Wmaqa@Vce WF] d Y H K
a j [^aq[Fb/K d f j ScY/K j STWb/YS\VcVk¡KU@bK d a j [C@S d K d Y H WCYY H KMf`[ jj K`bAaq[^] d ST]@~ j WF]B$¤WCbbAUqL a@YS\[^]@bW j KMK]m[ j f`K d M«zK
[@]@Vce_WCbbUqLMKY H WCY.L WCY j S\f`K`b N WF] d O W j KIU@V\V¬f`[mVXUqL ] j WF]B$è fF j ·`^WF] d Y H U@bIPMJXU,B n PMLU*E@
« K'W dqd j K`bbY H K	Y + M%;yv,DFET4GH6 !OT L 4G ¬ ]M[FY H K j [ j d b+KIW j Kk~mScmK]-LPKWCbAU j K d [^¡@bK j ;W+
Y/Sc[@]@bI§Wm] d $@]@[;%]f`[^]mY j [FV\V\K d ST]qaqU@Yb6K [CFK j W¦(]@S\YKYSTLMKIST] d [C IS\Y H bS\¯`KZ [C  b/SX]@~[@¡F@S\[^U@b8]@[mYAWCYS\[^]@b
KF ~ [\^]`_5 S\b.Y H Kf`[mVXUqL ]_FK`f`Y[ j L W d K[CI 5  ] 7 > n-a-aba,n I 5 WF] d bYWF] d W j d f`[^L aqU@YAWCYS\[^]@bßK j K` j ScY/KY H KbK`Y[Z2ZbAU@f`f`K`bbS\FKK  UqWZYS\[^]@b- FWCb
[K\c]_5 W_^ ] ` 5  ] 7 > btd ]  :vn8> Ad \^]`_5 btd ]  N n wFfe ] g f J  btd ] w nMO ßhe ] g f L  bkd ] WiMj n wFlk \^]`_5 bnmo\c]_5 |F
 H K j K ^ ] S\b.[@¡@bK j ;Wm¡@ScV\S\YeLgWCY j Sch£[C[ j d K j pZrq {
^ ]  =:nM9  Wtsuuuuuuv
==9=9 u
=9 ]  >
wyxxxxxxz  F{   ÎËÍÐÅ/ÛÏT`ÅÎÛÍÏÌÅ/ÆÏkÇÈIÅÌÌ<ÞÏkÇ<ÊCÅAÇ
Ç<Ê;ÏJAÅ/Ë Ò{ÅÇ<ÆËÍÐÏnÌ	|gÅ/Ò;Ñ} ÅÆÏ&ÎÆÈ/ÎFÈÆÇ<ËÍÈ/Ò;Å/ÛÇÈßÇ<ÊCÏËÍÑ+ÏÒÇ<ËÍÇkÅÇ<ÆË'~ßÞÎÇÈIÅ/Ò
Þ+Ò-`ÒCÈÒÉTÅÞ+ÛÍÇÅÒ+ËÍÇ<Þ;Ñ+ÏFÝCÅ/Ò;ÑÇ<Ê;ÅÇÉTÅ/ÞÛÍÇ AÏÐÇÈÆ¤Ê;ÅÌ2Ï ÆÈßÐÈÎZÈ/Ò;Ï ÒÇÌÏ,`ÐÏ Î;ÇÉTÈ/Æ¬Ç<Ê;Ï	<Ç<Ê)È/Ò;ÏÊ+ËÍÐÊÏyÞ;Å/ÛÍÌÈ/Ò;Ïë ÜÈ/Ò;Ì<ËÍÑ+ÏÆË Ò#ÈT#TÛ Ë ÒCÏ6 ÏÅ/Ò;Ì
Ç<Ê;ÅÇÏÑÈá;ã À ÅÑÑ6ÆÏÌÌÇ<Ê;ÏÞ+ËÍÐW`ÏÌÇÑÏÇÏÐnÇ<ËÍÈ/Ò-È/ÉÇ<Ê;Ï&ÉTÅÞ+ÛÍÇ¬Å/Ò;ÑÇ<ÊCÏkÏÌÇ<Ë'ÅAÇ<ËÍÈ/Ò-È/ÉËÍÇÌÈ/Ò;ÌÏÇÇ<Ë'ßÏÝÏ,Ï ÒPÇ<ÊCÈÞ#Ê£Ç<Ê;ÏÌÏÎÆÈPÛÍÏ,ÌFË'/ÊÇFÏIÈ/ÉÆÏÅÇË'ÎFÈÆÇÅ/Ò;ÐÏ%Ë ÒgÌÈßÏÅÎ+ÎÛ ËÍÐÅAÇ<ËÍÈÒCÌë  Ê;ÏË ÒÇÏ ÆÏÌÇÏÑMÆÏÅAÑ+ÏÆËÍÌ




Wm] d d ]  :nM> S\bY H KMV\[CK j Y j STWF]@~^U@VTW j ¡@Vc[@f$C G [^Ka@V\S\Y¯LgWZY j S\h$WCb/b[^f`STWCY/K d ScY H Y H KMSTLgaqU@V\bK j K`bAaq[^]@b/Kg[CY H Kbe^b/YKL
d ]  :vn8>  W suuuuuuuuv
> a-a-a a-a-a a-aba a-aba a-aba= : > a-a-a w a-aba a-aba=9 : =R: > a-aba a-aba a-aba=9 u : = 9 : =R: > a-aba a-aba
     =9 ]  u : a-a-a a-a-a =9 : = : >
wyxxxxxxxxz uF
 ]FY j [ d U@f`ST]@~_Y H KST]qaqU@YnW d l¨U@bY/K d [^¡@bK j ;WCYS\[^]@b
[ \c]_5 W][ \^]`_5 q d ]  :n8> Ad \^]`_5 vF
Wm] d Y H K]@[FS\bK m \c]_5 W]d ] Wi j n wF	k \^]_5 b?mo\c]_5 n {+wF
K j K` j S\YK|FWCbIY H K T * ,0/	/V{(14  N@w("
[pW][ \c]_5 W_^ ] `65  ] 7 > bd ]  N  f J b fe ] g O  f L b?m \c]_5 {m{
 H K j K
d ]  N  W suuuuuuv
w=N=9$Nvb?=N
=9 ]  u N&b a-a-ab?=9$Nb?=N
wyxxxxxxz {+tF
 ]z{F{6 ]@[mScb/K m \c]_5 H WZbIf`[C;W j STWF]@f`KMLgWCY j Sch
h ] W d ] Wi j n wFWi ] g HJF d s] Wi j n wm b i ] g HL
 Y j K`bAU@V\Yb' j [@L Y H K j K`fU j b/ScmK[ j LMU@VTW
h ] W suuuuuuuuuv
w= HKJ 9 \^]  u _ s = s
h ]  > = HKJ 9 s = s
w =9 ]  u HJ = s a-aba aba-a =9 HKJ = s = HKJ = s b HL
wyxxxxxxxxxz {+}F
[ j Z  tqqWF] d Y H KLgWCY j Sch
h u W HL ww = HJ = s b HL
Y H WCY¬LgWCY j S\h h ] S\b OQ#/7(R1 Y + 4[ j K`FK j e Z FWm] d S\b H L 4GET1
 * H
4  H K]@K`FK j Z  }qCK`FK]S·(Y H KbYAWCY/KWm] d [^¡@bK j CWCYS\[^]g]@[mScb/KIf`[C;W j STWF]@f`K%LgWCY j S\f`K`bHJWF] d HL%W j K d STWC~F[@]qWCV	 H S\f H S\bßW!f`[^LgLM[^]MWCb/bAUqLga@YS\[^]MST]
a j WCf`YS\f`KI H K]!K` 
FO	 ST]m[ j LgWZYS\[^]MS\bkW+;WCS\VTWF¡@V\KF GH Scbaq[FST]mY H WCbkSTLga[ j YAWm]FY
f`[^]@bK qU@K]@f`K`b[^] j K`bS d UqWCV
~mK]@K j WCYS\[^]_WCbK`h a@VTWCST]@K d ¡qK`V\[C
p K`~ j K`bbS\[^] LM[ d K`V{F{+ H WCbY[.¡qWCb/Scf%a j [^aqK j YS\K`bFUq] d K j f`[^]mFK]@S\K]mYkWCbbAUqLga@Y/Sc[@]@b





~@WCST]LgWCY j S\f`K`b d ]  N IWF] d e ]lg O ST] {F{+` GIH KVXWZYYK j Scb%f`V\KW j V\e_ fF j kIS\Y HO o%bI[ j Y H K[ j LMK j  H S\f HS\b d K¦(]@K d ST]¨{tF`@K)]@[mYKY H WCY
j WF]B$. d ]  N / W j WF]B$  w ^ ]  u N 
o,]@K`f`K`bbAW j e Wm] d bAU<f`S\K]mY.f`[@] d ScY/Sc[@]£[ j6d ]  N Y[g¡qK! U@V\V
f`[FVTUqLg] j WF]B$ D¨ fF j ÍS\b%Y H U@b   N  fF j p WF]@~mK  N :=%K j  ^ ]  u  W w	
obSTLga@V\K j WF] d [^]@V\e_bAU<f`S\K]mYf`[^] d S\YS\[^]_S\b
  
N ¨ fF j 
j WF]B$ ^ ]  u  W B
48b/e^bY/KL4N^S\b.WCb/bAUqLMK d [^¡@bK j ;WF¡@V\KFY H K]m4[ j IST] d [C bS\¯`K Z.VTW j ~FKK]@[^U@~ H WF] d aq[Fbb/bST¡@Vce_bLgWCV\V\K j Y H Wm]
b/YAWCYK d STLMK]@bS\[^]B`qY H S\bIbAU<£f`ScK]mY%f`[^] d S\YS\[^]¤Scb' U@V·¦V\V\K d 	W 
	& ).&( !$#"% /0( 1.3 +b& ).&(3  &
« K H W+FK%Y H U@b j K j S\YY/K]_W¦(]@S\YK]@UqLM¡qK j [Z d e ]qWmLMS\fWCVbYAWZYKbAaqWCf`K%K  UqWZYS\[^]@b- FWCbIW , * ,// LM[ d K`V
[pW_^ ] ` b d ] f b9g ] {6N^
 H K j KILgWCY j S\h ^ ] S\bk[@¡@bK j ;Wm¡@ScV\S\YegLgWCY j S\h[C[ j d K j  ZAq{[CY H K[ j Sc~mSX]qWZV d e ]qWFLPScfbe^b/YKL <N^w j K`~ j K`bb[ j `S\b.Uq]B$@]@[C.]wqY H K! WmU@VcY~^WCST]LgWZY j S\hWF] d  WFU@V\YImK`f`Y[ j W j K
d ] Wd ]  N  e ] g On fpW  f Jf L  {( F
ScY HVd ]  N  d K¦(]@K d ST]¨{tFw¥WFU@bbSTWF]ª H S\YK-]@[mScb/K g ] S\b.ST] d KaqK] d K]mYM[C j K`~ j K`bb/[ j6` WF] d H WCb)a[FbS\YS\FKd K¦(]@S\YK¤f`[C;W j STWF]@f`KLgWCY j Sch h ]  p K`~ j K`bbS\[^] LP[ d K`V-¨{`N^b H [CIbgUqa aqW j YS\fU@VXW j bY j U@f`YU j K`bgST] S\YbL WCY j S\h ^ ] nPd ] n	h ] WF] d FK`f`Y/[ j  g ] %f`[^Lga[^]@K]mYb GIH K`bK bY j U@f`YAU j K`bW j K j KK jj K d Y[_ScY H fWCV\V\Sc~ j WFa H S\f_V\K`YYK j bWm] d W j K d S\bfU@bbK d VTWCYK j  j [@L ]@[C [^]qKST]FmK`bYS\~^WCYKWZbIbAU@f H Y H K d K`YK`f`Y/Sc[@]WF] d Scb/[FVTWCYS\[^]a j [^¡@V\KLMb.ST]
WP~FK]@K j WCV j K`~ j K`bbS\[^]LP[ d K`V
]W = ` bbn f`[C   Wph9Whh6snh w {+|F
 H K j K H S\YK.]@[FS\bK  S\bßWZ~^WCST]SX] d KaK] d K]FY[C j K`~ j K`bb[ j ` CWF] d H WCbka[FbS\YS\FK d K¦(]@S\YK.f`[CCW j STWF]@f`K.LgWZY j S\h h  K`f`Y/[ j` S\b_]@[FYWCb/bAUqLMK d Y/[¡qK$^]@[C.]WF] d S\b a j [^f`K`bb/K d  H S\V\Kb[FV\^ST]@~2Y H K d K`Y/K`f`YS\[^] WF] d S\b[FVTWCYS\[^]
a j [^¡@V\KLMbo.b%KK`h a@VTWCST]¡qK`V\[CScY/bP<V\KWCb/Yb qUqW j K`bAK`b/YSTLgWCYS\[^]ªScbaqK j 4[ j LMK d ¡me_bY[@f H WZbYS\fWFaqa j [^WZf H K`b
 H K j KWCb.W j KlnK`f`YS\[^]£Y/K`f H ]@SqU@K-S\bU@bK d ST] d K`YK j LMST]@Scb/YS\fWFaqa j [^WZf H K`b
[ j LgWZV(a j [^¡@V\KL b/YAWCYKLMK]mYbfWF]£¡qK%[^Uq] d ST]Í|("n ]£bK`f`YS\[^]V q@K d S\bfU@b/b.bST]@~FV\KMWF] d LMU@V\YSTa@V\KWFU@V\Yb
ScY H [ j ScY H [^U@YfWmU@bAWCV\S\Yne WZbbAUqLga@YS\[^]@b+ßK¤bYAWCY/K_Y H KS\b[FVTWCY/Sc[@] a j [^¡@V\KLWCb_WbSTLMU@V\YAWF]@K`[^U@bLMU@V\YSTa@V\K
H eqaq[FY H K`b/K`bIYK`bYST]@~a j [^¡@V\KL_(Wm] d ßK d S\bfU@b/b j K`V\K`;WF]mYIS\b[FVTWCYS\[^]ª[^a@YSTLgWCV\S\Ye_f j S\YK j STWC' CN("n
o%f`f`[ j d ST]@~£Y[gY H KWm¡q[CFK d S\bfU@bbS\[^]@b+Kf`[^]@bS d K j Y H K[FV\V\[CIST]@~ a j [@¡@VcKL bYAWCYKLPK]FYb+
+µ("T± ! #"%$£±^`±qC'&èµ)(+*9 1 L -,.vW w 




+1 d STL W P 




+µ("T±  "``µ "Tq'&èµ)(+*9 1 L -,/W w 
H1 0W w /]W = `_b   b   b  , M3,
d STL  W Z E   n   " z/
F'5; 5; 5
 8    
+1   M3
7 + ,:1|/|/ P  
H1 P  P  b P  W P 
H1  ;/
 Uq]B$@]@[C.]£FK`f`Y[ j	65
o%~^WCST]]@[WCbbUqLga@YS\[^]_[@]£WCS\VXU j K d STLMK]@b/Sc[@]@bWF] d j Wm]B$Fb%[CkLgWCY j S\h_~^WZSX]@b 
 ScbLgW d KMWCYIY H S\baq[FST]mY«zK
ST]mY j [ d U@f`KY H K`b/KWCbbAUqLga@Y/Sc[@]@b. H K]£Y H K`eW j K]@K`f`K`bbAW j e_ST]ªY H Kf`[ jj K`baq[^] d ST]@~_LMK`Y H [ d b
p K`bS d UqWCV~FK]@K j WCY/Sc[@] S\bY H Ka j [^f`K`b/b[CY j WF]@b[ j LMST]@~ d WCYAW  SX] qUqWF]mYS\YS\K`b U S d KWCV\Vce f`V\[FbKY[z¯`K j [
Uq] d K j ]@[C WmU@VcY%f`[^] d S\YS\[^]@bLMST]@STLgWCV\V\ebK]@b/ScY/ScmKY[g]@[FS\bK`bWF] d_d S\bYAU j ¡qWm]@f`K`b(Wm] d LgWCh@SXL WCV\Vce_b/K]@bS\YS\FKY[
WFU@V\Yb  qST]¤bAU@f H WgIW+e£Y[gK`h H SX¡@S\Y j K`V\K`;WF]mY d K`YK`f`YS\[^]WF] d [ j S\b[FVTWCYS\[^]a j [^aK j YS\K`b p K`bS d UqWCVK`;WZVXUqWZYS\[^]
j K4K j bY/[_Y H K  UqWF]mYS\¯WCYS\[^][CßY H K`b/K d S·¢K j K]FYbK]@bS\YS\^S\YS\K`b p K`b/S d UqWZVk~FK]@K j WZYS\[^]zWF] d K`;WZVXUqWZYS\[^]zfWm]z¡qK
b/YAWCYK d WCb[FV\V\[;b








4, M%.W w 
H1v
 8
4 , M3.20W w 5
 Yb H [^U@V d ¡Kßf`V\KW j Y H WCY
Y H S\bbYAWCY/KLMK]FY j KK j bY[W%f H [mScf`K[CW%]@[ j L®[ j WCbbK`bb/SX]@~%[ j Y H K j K`b/S d UqWZVqbS\¯`K`b U
Uq] d K j ]@[CWFU@V\YßWm] d  WmU@VcYf`[^] d S\YS\[^]@b j K`baqK`f`YS\FK`V\eFQ@K`FK j WCVf H [FS\f`K`bIW j K d S\bfU@bb/K d ¡qK`V\[C)
 j [^¡qK]@STU@bI]@[ j L
[Z)Y H Kª WmU@VcY SX]@f`S d K]@f`K LgWCY j Sch Y  W j Scb/K`bST] d K`Y/K j LMST]@S\bYS\fWFaqa j [@WCf H K`b+k H K j KWCbb/fWCVTW j Uq]@f`YS\[^]@b_[C
S\b H K j SX]m[ j L WCYS\[^]2LgWCY j S\h j K`bAU@V\YM j [^L WbYAWCY/Scb/YS\fWCVIaq[FST]mYg[C.@S\K`zo%f`YAUqWCV\V\e Y H S\bgS\bbAU@K_[Cg<FK`f`Y[ j [ j
L WCY j S\hqg]@[ j LMb Scb£f`K]mY j WCVST] [^U j d S\bfU@bbS\[^]@b_[@] ¡q[mY H j K`bS d UqWCV%[^a@YSTLMS\¯WCYS\[^] f j S\YK j SXW2WF] d f`[^L aqW j S\b[^]
¡K`YßK`K] d K`Y/K j LMST]@S\bYS\fgWF] d bY/[^f H WCbYS\fLMK`Y H [ d b
« K-]@[C j K`fWCV\V¬b/[^LMK d K`YK j LMST]@S\bYS\f j K`b/S d UqWZV~FK]@K j WCY/Sc[@]_WF] d K`CWCVTUqWCYS\[^]LPK`Y H [ d b+	 #" &(0(3 +-&( )G//0( )G+
GH K j K-W j KY[LgWCST]_f`VTWCb/bK`b[C d K`YK j LMST]@S\bYS\fWFaqa j [^WCf H K`b(¡qWZbK d K`S\Y H K j [^]¤aqW j S\Ye_f H K`f$mbPWm]qWCV\e^YS\fWCV j K
d Uq] d Wm]@f`e j K`VXWZYS\[^]@bA[ j [^¡@bK j FK j bè WZScVTU j K d K`YK`f`YS\[^]¦VcY/K j bAÍ|q{CtFutCN("n GIH K`bKgY[£YneqaqK`b[Z'LMK`Y H [ d b
W j K j K`f`[F~^]@S\¯`K d Y[g¡qKb/Y j U@f`YAU j WZVcV\e£K  U@S\CWCV\K]FY H K j KWCbIK`h H ST¡@ScY/SX]@~a[FbbST¡@V\e d S·¢K j K]FY]@UqLMK j S\fWCV¬¡K H W@S\[ j
 N{CS Ft0"no.bK`hqa@VTWCST]@K d ST]¤Y H KMSX]mY j [ d U@f`YS\[^][^]@KM[Ck[@U j LgWZSX]ª~F[^WCV\bST]¤Y H S\baqWFaqK j S\bY[£[^U@YV\ST]@K j K`VTWCYS\[^]m
b H SXa@b¡K`YßK`K] d K`YK j LMST]@S\bYS\fWm] d b/Y[^f H WCbY/ScfMWFaqa j [^WZf H K`b%Y[£H?%W+^ST]@~_Y H S\b%~F[^WCVST]LMST] d K-WCV j KW d e
j K`bY j S\f`YK d Y H K-a j [@¡@VcKL b/YAWCYKLMK]mYIY[P¦(]@ScY/K H [ j S\¯`[^]¤[C¢VcST]@KMWF] d K-]@[C j K`bY j S\f`Y%Y H K d S\bfU@bb/Sc[@][C
d K`Y/K j LMST]@S\bYS\f j K`b/S d UqWZVß~mK]@K j WCYS\[^]2LMK`Y H [ d bgY[¤Y H K d K`b/Sc~@]2[C)aqW j S\Yezf H K`f$mb GIH K`bKLMK`Y H [ d bgW j K_¡qWCbS·
fWZVcV\e¤¦(]@S\YK H [ j Sc¯`[@]zLMK`Y H [ d bWF] d fWm]$¡Kg@ScK`K d WZb)aK j 4[ j LMST]@~$W d K`YK j LMST]@Scb/YS\f j KlK`f`YS\[^][ZßUq]B$^]@[C.]
qUqWF]mYS\YS\K`b
A FK]¤Y H [^U@~ H Y H Kg¡qWCb/Scf£a j ST]@f`SXa@V\K_[ j Sc~mSX]qWZYK d 4[ j%j K`~ j K`bbS\[^]zLM[ d K`V\b{|F6K d K`bf j ST¡qK£S\Y d S j K`f`YV\e¤4[ j
Y H KbYAWCf$CK d_d eq]qWFLMS\fWCV¬LM[ d K`Vß{6N^`Y.a j [^f`K`K d bWCb[FV\V\[;b
% &èA² ±q µ(®¶±@`±  1&-()&<`'&<,±`±qC'&èµ)(  @
N/OB
 ,-,1(  Z q {£S\bY H K bAaqWCf`Kz[CnZ-E6
d STLMK]@b/Sc[@]qWCV¬mK`f`Y[ j b! bAU@f H Y H WCY N^w0"
! s^ ] W w
 YScbY H U@bY H K%VcKYI]^U@V\VbaqWCf`K.[Z¬[^¡@bK j CWF¡@S\V\ScYe_LgWCY j Sch [C[ j d K j  Z q { d K¦(]@K d SX]z F` j [^L W~mK`[^LMK`Y j S\fWCV
a[FST]FY[C@S\K`@ScYS\bY H K%[ j Y H [F~m[^]qWCVqf`[^Lga@V\KLMK]mY[CY H K j WF]@~FKI[ZY H Scb[^¡@b/K j ;WF¡@S\V\S\Ye LgWZY j S\h( Yb d SXLPK]@bS\[^]
S\bIB ] q H K j K B ] W Z-EIq j WF]B$( ^ ] 
« K:$^]@[C Y H WZY B ]  wqY H WCYXB ] S\b ]@[^]m d K`f j KWCbST]@~.Wm] d Y H WCY6B ] W Z Enq B S·)Y H Kbe@bYKLS\bWZbbAUqLMK d[@¡@bK j ;Wm¡@VcKMWF] d ZScb%VTW j ~FKK]@[@U@~ H (WZb d S\bfU@b/bK d WF¡q[CFKF
"  ÊCÏË'ÎFÈÆÇÅ/ÒÇ
ËÍÌÌ<Þ;ÏÈ/ÉqË ÒÉTÏ ÆÆË ÒÇ<Ê;Ï$#;AÏ ÒCÏÆÅ/Û Û'Þ+Ò-`ÒCÈÒ&%Ò`Þ#FÏ ÆkÈÉqÉTÅ/Ë ÛÍÏÑ-ÐÈÎZÈ/Ò;Ï ÒÇÌ
Ë Ò('ËÍÌ FÏT È/Ò;ÑÇ<ÊCÏkÌÐÈ/ÎZÏÈ/É
Ç<Ê+ËÍÌÎCÅÎFÏ Æë  ÊCÏ








NVM%  S\b d K¦(]@K d Y[_¡qK ! s [  H K j K [ ScbMWF]WF¡q¡ j K`@STWCYS\[^]¤[ j Y H KMSX]qaqU@Y¨nW d l¨U@b/YK d
[@¡@bK j ;WZYS\[^]@b[ \c]_5 ST]z{F{+` GIH K j K[ j KFqWgaqW j S\Yegf H K`f$q H S\f H S\b d K¦(]@K d WCYIWF]Fe£YSTLMKVqaqK j 4[ j LMb.WV\SX]@KW j
f`[@L-¡@ST]qWCY/Sc[@]_[C¬Y H K[^¡@bK j ;WCYS\[^]@bf`[^]FYWCST]@K d ST]W¦(]@S\YKYSTLMKIST] d [C§[Z8bS\¯`K Z 
K`Y¡qK-Wm]gST]mYK`~FK j bAU@f H Y H WCYU*B ] WF] d V\K`Y	 ]
  WMLgWZY j S\h H [FbKf`[mVXUqL ]@bI[ j L WF]£[ j Y H [^]@[ j L WCVbUq¡mn¡qWCbS\bSX] Y H KaqW j S\YeMbAaqWCf`KFk­[FYKIY H WCYßLgWZY j S\h	 ]
 j d K¦(]@K`bY H K- d K`YK j LMST]@Scb/YS\f[ j Y H [m~F[^]qWCVa j [mlnK`f`Y/Sc[@][@]FY[MY H KaqW j S\Yne£bAaqWCf`KF&«zKfWCV\V  7OQ
N0M%	 Y H K  d STLMK]@bS\[^]qWCVFK`f`Y/[ j d K¦(]@K d ¡me
U{W 	 s]
  [
K¦(]@ST]@~ Y ] W 	 s]
  aqW j S\Yef H K`f$ U{W]Y ] [ Y H U@b j K`bAU@V\Yb j [^L Y H K[FV\V\[;SX]@~ d K`bS\~^]¤f`[^]@bY j WZSX]mYb
Y ] ^ ] W w { FY ] Y s] W i  {+uF
 ]£Y H K`bKK  UqWCY/Sc[@]@bqY H KIST] d [CbS\¯`K$ZWF] d aqW j S\YemK`f`Y[ j d STLMK]@bS\[^]W j KaqW j Y[C¬Y H K d K`bS\~^]
[ j ¦h@K d Z n FFY[bAU@f H L WCY j S\f`K`bIW j K j K`VXWZYK d Y Hqj [^U@~ H a j KnL-U@V\YSTa@V\S\fWCYS\[^]ªIS\Y H Wm]g[ j Y H [F~F[^]qWZV LgWZY j S\h( [^]@bK qU@K]FYV\eF qUqWF]mYS\Yetm
}F~6W m sot > m W]dsVYts  YhYks   > Y_d








234G  ­K`FK j Y H K`VcK`b/bß]@[mY H ST]@~fWF] ¡K_bAWCS d Wm¡q[^U@YMY H Ka[FbbST¡@V\KSX]m[ j L WCYS\[^] d S\bf j KaqWF]@f`e ¡K`YßK`K] WFU@V\Y
ST]m[ j LgWZYS\[^] }F~ ST]Y H K j K`bS d UqWCVWF] d WFU@V\YST]m4[ j LgWCYS\[^] } }mIST]¤Y H KM[ j S\~FST]qWCV d WCYWq GIH S\baq[FST]mYIS\VcV¡qK
U j Y H K j W dqd j K`bbK d ST]ªbK`f`YS\[^] 
x K`fWFU@b/K$[ZY H S\b£4[ j Y H f`[^LMST]@~ d Scb/fU@bbS\[^]%K$]@[C]@K`K d Y[ j K`fWCV\V%Y H WCY£bAU@f H aqW j S\Yne f H K`f$Fb£fWF] ¡qK
f`[@LgaqU@YK d IS\Y H WF]mebK`V\K`f`YS\[^]2[C£V\K4YMbST]@~^U@VTW j FK`f`Y[ j b[C ^ ] f`[ jj K`bAa[^] d ST]@~Y[bST]@~^U@VTW j CWCVTU@Kw  N^w0"nGH KI[^]@V\egaq[FST]mY H K j KIS\bßY H WCYbST]@~^U@VTW j ;WCVTU@K d K`f`[^Lga[FbS\YS\[^]Q  
S\bF$@]@[;%]MY[¡qK%WF]MK<f`S\K]mY'LPK`Y H [ d 4[ j
f`[@LgaqU@YST]@~Y H K[ j Y H [F~F[^]qWCVf`[^Lga@V\KLMK]mY[CY H K j Wm]@~FK[CY H K-LgWZY j S\h[Z8ST]mYK j K`bYWFLM[@]@~g[FY H K j bUq¡@bAaqWCf`K`b
·}F|0"n
&±   ! #"%% &T² (±q  +µ   $2*!
^ ] W  >  u   ww w  ! s> su 
L vM%#"%$! ,v L /7
 L 4GNV
	98:,&,1(  ZIq {  , M3,M3V	4G23B/{.M%VM%+	
4J
	/
  > n  u  
H1   > n  u  	+
:M%t/ * 2348
R7(	(/  




+ * M%   H|Ey,)/ * 2%4G
7
4823/k1,	
 / * ,1 5* M% OQ
	N/ OQ
,k,1  Zq { z/kM%,
 * ,k
	98  u 5




HNv/4G ,  4G23{|/{,  u  ,M  U B ]  




 ] a j WCf`YS\f`KF H K]2S\YgYU j ]@bg[^U@YMY H WCY Y H K_VTWCbYMbST]@~^U@VTW j ;WCVTU@K`b£[C ^ ] W j K]@[FYM¯`K j [¡qU@YgbAL WCV\V4IWU@bKU@V¡meqa j [ d U@f`Y[ZY H S\bf`[^LgaqU@YAWCY/Sc[@]qWCV d K`b/Sc~@]MS\bY H K]Y[.b/KW j f H [ j W%Y j WF]@b[ j L Y ]  H S\f H LMST]@STLMS\¯`K`b Y ] ^ ] )+Uq] d K j f`[^]@bY j WCST]FY{+uF`@ H K j K j [^¡qK]@STU@b]@[ j L [C8WgL WCY j S\h  S\b d K¦(]@K d WZb )
   u+ W Y j  ps  W-, 
 ,/.10 D 
 . 0 u {+vF
Wm] d  H K j K ]@[FYAWCY/Sc[@] Y j 2% bYAWm] d b 4[ j Y j WCf`K [C LgWCY j S\h32 QqU@f H W Y j Wm]@b4[ j L WCV\b[ LPSX]@STLMS\¯`K`b444 Y ] ^ ] ^ s] Y s] 444  H K j K]@[FYAWCYS\[^] 0 2 0 bYWF] d b4[ j d K`YK j LMST]qWF]mYg[C.LgWZY j S\h52 GIH S\bg j [@¡qK]@STU@b]@[ j LLMS·]@STLMS\¯WCY/Sc[@]a j [@aqK j Ye$LP[FYS\;WCY/K`bY H KMf H [FS\f`K[C j [@¡qK]@STU@bg]@[ j L [ j b[FV\@SX]@~Y H K j K`b/S d UqWZVß~mK]@K j WCYS\[^]WF] d




o%f`YAUqWCV\V\eFY H S\bLMST]@SXLPSc¯`ST]@~a j [^aqK j Yne£S\b)U@b/K d [ j d K¦(]@ST]@~aqW j S\Yef H K`f$Fb% H S\f H W j KWCb%L-U@f Hj [^¡qU@bY.WCb
a[FbbST¡@V\KScY Hj K`baqK`f`YgY[Uq]@f`K j YAWCST]mYS\K`bST]2Y H K£be@bYKLLgWCY j S\f`K`bWF] d Y H U@b-ST]2Y H K£[^¡@bK j ;WF¡@S\V\S\Yne L WCY j S\h
 N^w0"n p K4K j/j ST]@~Y[ Y H KbYAWCY/KLMK]FY[Cka j [^¡@V\KL tqÍ}qqWF] d_d K¦(]@ST]@~_Y H K j K`bS d UqWCV8]@[ j LMbIWCb
Uq] d K j6fpW w n U FW Y+^  u+ W Y j  Y^ ^s Yks  
Uq] d K j6f 0W w n UFW Y  d   u+ W Y j  Y  d  ds  Yts  
Y H K! L-U@V\YS·f j S\YK j SXWmk[@a@YSTLMS\¯WCYS\[^]ga j [@¡@VcKL S\bkY H K]Y/[bSTL-U@V\YAWm]@K`[^U@bV\eLMST]@STLMS\¯`K U  WF] d LgWCh@STLMS\¯`K U   
 j WF]B$V·t qqtF|("¬bU@~F~FK`bYbY[£LMST]@SXLPSc¯`KMY H Kf j ScY/K j S\[^]> ' W U U   tmwF
[FV\V\[CIST]@~:ÍtF}0" H K j KWMY j WF]@bK j  Uq]@f`YS\[^]£b/YAWCYKLMK]mYS\b j WCY H K j U@bK d  i WCYY/[^]VT{u0"¬W dqd S\YS\[^]qWCV\V\ebU@~F~FK`bYbY[
LPSX]@STLMS\¯`KMY H KWCV\YK j ]qWCYS\FKf j ScY/K j S\[^] >
	W U  b ¨{Cq   U   t{
 H K j KMY H KgLMST]@SXLPSc¯WZYS\[^]@bgb H [^U@V d ¡KUq] d K j bY/[^[ d Uq] d K j f`[^]@bY j WCST]FY¨{uF` x [FY H a j [^¡@V\KLMbfWF]¡Kgb[FV\FK d
U@b/SX]@~£bST]@~^U@VTW j ;WCVTU@K d K`f`[^Lgaq[mbS\YS\[^]@b[C8LgWZY j S\f`K`b ^ ] WF] d d ] Í}m|^N^w@H Ft("np K`VXWZYK dzd S\bfU@bbS\[^]@bST]Y H K j WFLPK`ß[ j $g[Z d K`YK`f`YS\[^]ª¦V\YK j bWF] d ]@[FYaqW j S\Yef H K`f$mbAfWF]¡qK4[@Uq] d ST]
·tFt0"  H K j K u [ j ,]@[ j LPb¬[CY H Kß]@[FS\bKY[Z j K`bS d UqWCVY j WF]@bK j Uq]@f`YS\[^]MW j KLMST]@STLMS\¯`K d ko]@[FY H K jj KK j K]@f`KS\b N 0"n  ]@[ j L S\b)WZVcb/[ U@bK d ST]eÍtF}0"nI Y.S\bST]FY/K j K`bYST]@~_Y[]@[mYKY H WZYIY H S\b]@[ j L H WZb.bY j [^]@~gf`[^]q]@K`f`Y/Sc[@]@b





   I (("_(."/
 ]zY H ScbMbK`f`Y/Sc[@]¬K d K`b/f j ST¡qK:$CK`ezf`VTWCb/bS\fWCVbYAWCYS\bY/Scf Y[^[mVcb[ j d K`YK`f`YS\[^] Wm] d S\b[FVTWCYS\[^]2ST] Y H K¡qWCbS\f£fWCbK
[ZW¥WFU@bbSTWF] FK`f`Y[ j  ` W wF` GIH K£fWCbK£[C)¥WFU@bbSTWF] j K`~ j K`b/bS\[^]zmK`f`Y[ j bScb£W dqd j K`bbK d ST]2bK`f`Y/Sc[@]zN
« K.~FS\FK%bK`FK j WCV¡qWCbS\f j K`bAU@V\Yb H S\f H W j KU@bK d Y Hqj [^U@~ H [^U@Y@f`[^]@f`K j ]@ST]@~gV\S;$CK`V\S H [^[ d j WCYS\[MYK`bY[ j ¥WFU@bbSTWF]
d S\bY j ST¡qU@YS\[^]@b. d K`YK`f`YS\[^]qWF] d Y[bYAWCYS\bY/ScfWZVFS\b[FVTWCYS\[^]MLMK`Y H [ d bßèWFU@V\Y
bK]@bS\YS\^S\YeWF] d ]^U@S\bAWF]@f`K j KlK`f`YS\[^]q`
x K[ j K_a j [@f`K`K d SX]@~kKgKLga H WZbS\¯`KY H WCYY H K£~FK]@K j WCVbY[@f H WCb/YS\f WFaqa j [^WCf H Y[¤ +48N f`[^]@bS d K j bMY H K
j K`bS d UqWCV~FK]@K j WZYS\[^] 
+1 K`;WZVXUqWZYS\[^]a j [@¡@VcKLPb
« K-U@bK]@[FYWCYS\[^] ]j9l  n	h &[ j W¥WmU@bbSTWF]q j Wm] d [^L FK`f`Y[ j  H Scf H S\b]@[ j LgWZVcV\e d S\bY j ST¡qU@YK d IS\Y H
LPKWF]Wm] d f`[C;W j SXWm]@f`K'L WCY j S\h h 
[ j f`[@LgaqU@YST]@~)WZVcVq]@[^]@f`K]mY j WCV\S\Ye-aqW j WFLMK`YK j b
WF] d j K`b/S d UqWZV^f`[C;W j STWF]@f`K`b
KLgW$CK j KaqKWCYK d U@bK[Z¬Y H K[FV\V\[CIST]@~ j K`bU@VcY/bkÍ}Ft0"n
&±   ! #"
	
± Z`± ¶ q "  ±  µ (¶
+q'&Dµ  * !( ]j9l  n	h  




	  Fs 2   W Y j 2 h  b  s 2
CW j   s 2   W tY j 2 h  u b N s 2 h 2
f`[C Fs 2 n s   W tY j 2 hah  b N s 2 h 
K`Y)]@[FYWCYS\[^]q  'bYAWF] d 4[ j a j [^¡qWF¡@S\V\S\Yne d K]@bS\Ye_[C&W ¥WFU@bb/SXWm]_FK`f`Y[ j pj9l   nh `Q@STLMS\VXW j V\eF
! 
 !"`  ScbY H K d K]@b/ScYe£[C¬WM¥WFU@bb/SXWm]gFK`f`Y/[ j  jl      b#    nh ` GIH KV\[F~CV\S;$CK`V\S H [@[ d Uq]@f`YS\[^]£S\b~mScmK]_¡Fe
# ^  $W q tVT] &%m W   q    s h  >   q   tmtF
Uqa£Y/[WMf`[^]@bYWF]FY H S\f H K d []@[FY%]@K`K d ST]_Y H Kb/K  U@K`V
&±    ")`µ`'&<'
µ `±qC'&èµ)(  (¶ +±`±qC'&èµ)(+*5!  L vM%   




&,   H
4GN









 / hW h h s 5 !(*,+ L XM3 
#//(
	1
4bY[@f H WCb/YS\fk[ j Y H [F~F[@]qWCVa j [FlK`f`YS\[^]
*-+ W i$q h  >    s h  >    >  sh Bs tm}F
, M30M z/k1OQ(H6
+1&/N#{(	65* M3{,/ OQ+1 * H+7
2,	/
 q  {W * + 
, M3,M%&1OQHJ
	98
*-+ $W h*,+ h > tZN^
L  * H|/N#  z/ ]@[FY 





0 bY[@f H WCb/YS\f
j KlnK`f`Y[ j   H
4GN/23MVM%
 *-+  W w t F
* M%OS{zy	1v4G * E,4G #4G;M31 23H(z/




ÉTÈ/Æ¬Ç<Ê;Ï&ÎÆÏÌÏ ÒÇ¬ÐÅÌÏkÈ/ÉÅAÑ+Ñ`ËÍÇ<Ë'ÏÉTÅÞ+ÛÍÇÌË ÒÛ Ë Ò;ÏÅ/ÆkÑ Ò;ÅËÍÐÅÛÌ`ÌÇÏTÌë  Ê;ÏÑ+ÏnÇÏÐÇ<ËÍÈ/Ò-Å/Ò;Ñ%ËÍÌÈ/ÛÍÅAÇ<ËÍÈ/ÒÏÇ<Ê;È`ÑÌ
Ñ`ËÍÌÐ ÞCÌÌÏnÑÊCÏÆÏ
Å/ÆÏÇ<Ê`Þ;ÌÅÛÍÌÈIÐÈ/ÒAÏ Ò+ËÍÏÒÇ




« K d K¦(]@K
} W  s h  >  tm|F
 H Scf H Scb ;/M%(F0	
 LgWCY j S\h^]qWFLPK`VceMY H K%LgWCY j S\h qUqWF]FY/SÍe@SX]@~MY H KSX]m[ j L WCYS\[^]gWF¡[^U@Y  f`[^]mYAWCST]@K d
ST] j WF] d [^L ;W j STWF¡@V\K  
« KP]@[C j K`^S\bS\YK`h@S\bYST]@~ d K`YK`f`YS\[^] <V\S;$CK`V\S H [^[ d j WCYS\[^IWm] d S\b[mVXWZYS\[^] <bK]@bS\YS\@ScYeF j KlK`f`YS\[^]qLMK`Y H [ d b
GH K d K`Y/K`f`YS\[^] j K`bAU@V\YScb~FS\FK]zUq] d K j ¡q[FY H W_a j [mlnK`f`Y/Sc[@]¤4[ j L Wm] d W£Y j WF]@b¨4[ j LgWCYS\[^] 4[ j L_ GIH Ka j [FlK`f
Y/Sc[@] 4[ j LS\b U@bKU@V[ j [^U@Y/VcST]@ST]@~ Y H K_V\ST]B$ IS\Y H d K`YK j LMST]@S\bYS\fzLMK`Y H [ d b GIH K_Y j Wm]@b4[ j LgWCYS\[^][ j LS\b
U@b/K U@V[ j d S\bfU@bb/SX]@~ SX]m[ j L WCYS\[^]2a j [^aqK j YS\K`bWF] d j K`bS d UqWCV[^a@YSTLMS\¯WCYS\[^] GH K a j [mlnK`f`Y/Sc[@][ j L j K`bAU@V\Yb
b/Y j WCS\~ H Y[ j IW j d V\e j [^L Y H KV\S;$CK`V\S H [^[ d LMK`Y H [ d [FV\[F~Fe_WCbIKK`hqa@VTWCST]$]@[C
 
 
	& ).&(+b&()A  & . &(2
GH K{$CK`e¤bYAWCYS\bY/ScfWZV d K`YK`f`Y/Sc[@]Y/[^[FV
S\bV\S $ZK`VcS H [@[ d j WCY/Sc[Y H WZY.f`[^L aqU@YK`b j [^L Y H K-W+;WZScVTWF¡@V\K£[^¡@bK j CWCYS\[^]@b
 H Scf HH eqaq[FY H K`b/Scb%S\b.LM[Fb/YIV\S $ZK`Vce¤Y[ H [FV d 
&±   " '&< '&è ( ¶±@`±qC'&Tµ( *9!1	(1 *VL (-,	(
   ) W w 
H1  > ) 20W w
 _j]l   nh  , M%(T P W d STL  U d SXL    z/{
'5z65z75 
	98  
+1h]W h h s  M%vOS2% /
/
z// >  ,T1k
 / M3 ~FV\[^¡qWCVqYK`bY  ;/ L 
#/	1t-, /FM% * +,
4G;y148 * E,48 (4G;M%(1tT
   	 
 > W tVT]
L WCh9    
      W #     qzLPSX] #     t F

H1v	
 L  ,( :-,V
H+P/ 5

 * M% a j [FlK`f`YS\[^] [ j L ;/
 > W s hBs `i$q *,+  h >  tmuF, M%,*,+ z/ * 7(X4G({
 5 5










  Wp}qWh s
* M%z/k76U z/ 1;/	 L 231  23H1( 20W w  
#/
U{jel  }n} 
*/ /
z/0/ > ,/
 > W]U s }  > UW  s h  >  }  >  s h  >  }mwF
*0/ /











&W °    W  s }3 }{
GH Kaq[CK j a j [^¡qWm¡@ScV\S\Ye [Cf`[ jj K`f`Y d K`f`S\bS\[^]q [CYK`bY$ }FwFS\b WF]2ST]@f j KWZbST]@~zUq]@f`YS\[^] [Z qUqWF]mYS\Yne }q{+`
­[^]@f`K]mY j WCV\S\YeaqW j WFLPK`YK j  }q{S\bY H KMK`hqaqK`f`YAWCY/Sc[@][Z  UqW d j WCYS\f[ j L}FwFUq] d K jH eqaq[FY H K`bS\b 10W wqWF] d






	& ).&(+b&()A + 2)&(2
« K]@[;W dqd j K`bb.a j [^¡@V\KL tq·tST]ªY H KfWCbK ` W wq]qWmLMK`V\e£4[ j W     b3    b3ej9l   n	h 
 ]£[FY H K j [ j d b@ßKaqW j YS\YS\[^]_Y H KLgWCY j S\h£~^WCST]_WF] d aqW j WFLMK`Y/K j mK`f`Y[ j WCb
 W       n {W     
 H K j KY H KbS\¯`K`b$P  Wm] d P  [C¬Y H Kf`[^Lga[^]@K]FY/b.W j KWCb/bAUqLMK d Y[¡K¦h@K d WF] d $@]@[C.]
« K-WCV j KW d e_]@[FYS\f`K d Y H WCY.LgWZY j S\h
} W  s h  >  W suv  s h  >    s h  >   s h  >    s h  >   wyxz $W  }   }  }   }   
a@VTW+e@bW$CK`e j [FV\KgST]¤bYAWCY/Scb/YS\fWCV d K`YK`f`YS\[^]MYb%STLgaq[ j YAWF]@f`KWZbWF]_ST]m[ j LgWCY/Sc[@]$LPKWCbAU j KMS\b-W f`K]FY j WCVS\bbAU@K
ST]ªY H K d K j S\;WCY/Sc[@]_[CY H K-]@K`®f j S\YK j STWa j [^aq[Fb/K d SX]ªY H K-aqWmaqK j 
« K-LgW$ZK.K`h@YK]@bS\FKMU@bK[C
Y H K[FV\V\[;SX]@~ j K`bAU@V\YbtÍ}Ft0"n&±    3"%%+'&T'&èµ)(±q¶ $q & 3&-( (±qC'&èµ)(2 (¶ ¶±^`±q  & (  ( µ#  "è *
} > W suv } E  > q }  >  }   } E  >q }  >  }   } E  > } E  > wyxz





 q } 









. . Wp} >
 
 } 
 . } E  >.
PnkW+n	 w  0W
)5
« K']@[C j K[ j LMU@VTWCYKbYAWCY/Scb/YS\fWCV^S\b[mVXWZYS\[^]gLMK`Y H [ d bU@bST]@~Y H KY j Wm]@b4[ j LgWCYS\[^][ j Lª«zKY H U@bf`[^]@bS d K j
b/K`FK j WCV j K`bS d UqWCV\b
U{WqY]j9l  m fno  n m W]Ypno]W]Yrh9Yts S\K`IST]@~ U WCbY H K[@U@YAaqU@Y[C8W j K`~ j K`b/bS\[^]_LM[ d K`V(ScY H_j K`~ j K`bb/[ j  ^Wf`VTWCbbS\fWCV
bYAWCY/Scb/YS\fWCV(W j ~^UqLMK]mYß[^U@V d
¦ j bYV\KW d Y[ d SXWZ~F[^]qWCV\S\¯`KzS\Yb_f`[C;W j SXWm]@f`KL WCY j S\h Y hY s   ] Y H K$[mY H K jH Wm] d .W f`[^LgLM[^] S\b[FVTWCYS\[^]
j K  U@S j KLMK]mYÍtFv@ß} "S\bY/[f`[^]@b/Y j WCST]2WFU@V\Y£SX]@f`S d K]@f`KL WCY j S\h Y  Y[¡qK d STWC~F[^]qWCVSX] [ j d K j Y[ H WmK
Wm] KWCbe b/KaqW j WCYS\[^] [CY H K j K`~ j K`bb/[ j f`[^Lga[^]@K]mYb [ j KWCf H Y j WF]@b[ j LgWZYS\[^] Y KY H U@b d S\bfU@bb_Y H K
a j [^aqK j Y/ScK`b%[CY H K`bKY[gLgWCY j S\f`K`b«zKWCV\b[ f`[^LgaqU@YKScb H K j ST]m[ j LgWCY/Sc[@]_WF¡q[^U@YY H KWFU@V\Y  f`[^]mYAWCST]@K d ST]
Y H K j K`bS d UqWCV U )
}F~FW  sYas  Yrh9Yts   > Y 
 H Scf H WCV\V\[;b¬Y[%K]@bAU j K H K`Y H K j Y H K j K`bS d UqWCV@S\bkWIbAU<£f`ScK]mYbYAWZYS\bYS\f`b¬[ j ]@[FY+;WF] d Y H KßLMU@YAUqWZV^ST]m[ j LgWCY/Sc[@]
·tFw0"8WFLM[^]@~MY H K j K`bS d UqWCV¬f`[@Lgaq[^]@K]mYb U  WF] d U 
!~W q {t VT] 0 o#00 o  0 0 o  0
 Þ;Ç<ÞCÅÛ@Ë ÒÉTÈ/ÆÅAÇ<ËÍÈ/ÒkFÏÇÏÏ Ò
Å/Þ;ÌÌ<ËÍÅ/ÒkÏnÐÇÈ/ÆÌÝ;Ï,`ÅÐÇ<Û'.ÅÌÇ<Ê;Ï Ë Æ¬Ï ÒÇ<ÆÈ/Î Ý;Ñ+È`ÏnÌÒ;ÈÇÑÏ ÎFÏ Ò;ÑÈ/Ò)Ç<ÊCÏË ÆÏÅÒCÌë  Ê;Ï ÆÏ ÉTÈÆÏ
Ç<ÊCÏÉTÈÆ&ÞÛÍÅJË'Ï ÒIÊ;Ï ÆÏÊ;È/ÛÍÑÌÞ+Ò;ÑÏ ÆÒ;ÈPTÉTÅ/ÞÛÍÇÅÒCÑIÅ/ÒkÈ/É^Ç<Ê;ÏÉTÅ/ÞÛÍÇÊ ÎFÈAÇ<ÊCÏÌÏnÌÐnÈ/Ò;Ì<ËÍÑ+Ï ÆÏnÑË Ò.Ç<ÊCÏÎCÅÎFÏ Æë  Þ;Ç<ÞCÅÛCË Ò+ÉXÈ/ÆÅAÇ<ËÍÈ/Ò
ÐÅ/Ò Å/ÛÍÌÈtFÏËÍÏTÏÑ£ÅAÌ
Þ+Û Û ;ÅÐW_Ñ`ËÍÌÇÅ/Ò;ÐÏFÏÇ(ÏÏ Ò_Ç<Ê;ÏÈË ÒÇÑ`ËÍÌÇ<ÆË ÞCÇ<ËÍÈÒzÈ/É    " Å/Ò;Ñ£Ç<Ê;Ï%Î+ÆÈ`Ñ`Þ;ÐÇ%ÈÉÇ<Ê;Ï Ë ÆIË ÒCÑ`Ë'ËÍÑ6ÞZÅ/Û
Ñ6ËÍÌÇ<ÆË ÞCÇ<ËÍÈÒCÌë





 H Scf H S\b.Wm]@[FY H K j LMKWZbAU j K[CY H K d KaqK] d K]@f`K£¡qK`YK`K]_Y H K j K`b/S d UqWZVf`[^Lga[^]@K]FY/b{' m}"
 )! °_ +(± (³ µ±±z¶± Cµ  
µ'&è'&Tµ(
o a j ST]@f`STaqWCVf`[^L aq[^]@K]mYkWF]qWCV\e@bS\b)<[ j =W jH Uq]@K]mn[@K`FK d K`f`[^L aq[FbS\YS\[^]q6^¡qWCbK d [^]Y H KK`S\~FK] d K`f`[^L aq[FbS\YS\[^]
h9W     s
V\KW d b%Y[ d K¦(]@K-WPY j WF]@b[ j LPK d FK`f`Y[ j
 U{W   s  jl    s) n   }m}F
H W+@ST]@~$W d STWC~F[^]qWCVf`[C;W j STWF]@f`K_LgWCY j S\h  8¡qU@YgWª~FK]@K j WCV\V\e ]@[@]m d SXWZ~F[^]qWCVSX]@f`S d K]@f`KzLgWCY j S\h   s   GIH S\bY j WF]@b[ j LMK d FK`f`Y[ j $ZK`Ka@b.S\b H K j ST]m4[ j LgWCYS\[^]_WF¡[^U@Y  )
 } W  s     >   s  W }
?[CK`FK j ¡qK`fWFU@bK¤[CY H K]@[^]m d STWC~F[^]qWCVWCbAaK`f`Y[Z)Y H K¤ST]@f`S d K]@f`K LgWCY j S\h(Y H S\bY j WF]@b[ j LS\b£[CV\STLMS\YK d
ST]mYK j K`bY'4[ j S\b[FVTWCY/Sc[@]$aqU j aq[FbK`b+
 ] H WCY[FV\V\[CIbßK2b H [C H [C W bY j WCS\~ H Y[ j IW j d WFaqa@V\S\fWCYS\[^] [C£VcS;$CK`V\S H [@[ d j WCY/Sc[ LMK`Y H [ d [FV\[F~me
4VcKL LgW}qÍ}F!Y[Y H K H e a[FY H K`bK`bgY/K`bYST]@~za j [^¡@V\KLbYAWZYKLMK]mYb~FS\FK] Wm¡q[CFKF
V\KW d bgY[ d SÍ¢K j K]mYgY j WF]@b[ j 
LPK d FK`f`Y[ j b+ WmLM[^]@~g H S\f H b[@LMKb H [C UqaWMY j SXWm]@~^U@VTW j [ j K`mK] d SXWZ~F[^]qWCVWFU@V\YIST]@f`S d K]@f`KLgWCY j S\h(
 )  ± ('&è'&+&T² `±q`
o j WCY H K j ST]FYAU@S\YS\FKbYAWCY/Scb/YS\fWCVb[FVTU@YS\[^]ªY[MY H KS\b[mVXWZYS\[^]a j [@¡@VcKL f`[^]@bS\bY/bIST]a j [mlnK`f`YST]@~gY H K d K`^STWCYS\[^]@bST] [^]mY[_Y H KgbAUq¡@baqWCf`Kg~FK]@K j WZYK d ¡FeY H KMf`[^Lga[^]@K]mYbY[¡KgS\b[FVTWCYK d £Y H WCbMa j [CFK]¤Y[_~FS\FKgbWCYS\bWCf`Y[ j e
j K`bAU@V\Yb[ j @SX¡ j WCYS\[^]LP[^]@S\Y[ j ST]@~:Ív0"nY.a j [@f`K`K d bWCb[FV\Vc[CIb+
&±   " '&< '&è ( `±( &T'&  &èA² *"S(B/7N:0/    VH *   z/   0/ L E, W w n wF 
H1/tW    n wF  , M%,   0W w  H
{(4GN
  W tVT] LgWZh ! ! 
        
      W #   
      qzLMST]  #   












U  W    $W ps h  >  }m|F
, M%,&,
|/  z//2%0M M%

    W  s h  >   Wp}   W   h  s
@/12%
4 U  ;/k1z/	 L 23	1  2%+1   0W w  
 /






z/0/    ,	/
  W Us } >  U  W s  s } >     } F
W s:h >     s h >     >  s h  >  }muF
 +1   0W w  6;/k1z/	 L 23	1V
 /k
  u E,T
H1\7
	






°     W  s }    
* 7 L N&4G
  5 5
­[C f`[^LgLPK]FYb[^]  WmU@VcYScb/[FVTWCYS\[^]_mK j bAU@b j K`b/S d UqWZV d K`f`[ j/j K`VTWCYS\[^]_W j KST]ª[ j d K j kK`Y
U  W    $W  s h >  }mvF
 YIb H [^U@V d ¡qKM]@[FYK d Y H WCY.]@K`S\Y H K j Y H KY[ j Wm] d [^L ;W j STWF¡@V\K`b U  WF] d U  ]@[ j Y H KYß[MYK`b/YIbYAWCY/Scb/YS\f`b   WF] d   W j K d K`f`[ jj K`VTWCYK d Uq] d K jXW wq_] Y H KM[FV\Vc[CIST]@~V\KLgLgWq
KgbAUqL LgW j S\¯`KgY H Kl[FST]FYMa j [^aqK j YS\K`b-[ZßY H K
Y j WF]@b[ j LMK d CW j STWF¡@V\K`b U  WF] d U  m j [^LY H K d [^Uq¡@V\Kaq[FST]mY[C^S\K` [C d K`f`[^Uqa@V\ST]@~ WF] d ST]m4[ j LgWCYS\[^]Pf`[^]FY/K]FY
&±   "%$£±qCµ - "!& (  (¶& ( µ( $q'&èµ)(3& ( `±( &T'&  &èA²³`±q¶  () µ( ± ¶ q6&è"T±q * !






 L 4G/ U 





U $W  U U   W 1 <N@wF
, M3,
 $W      W  s h  >  <N{
* M%1;/ L 2%, U 23H1(  0W w z/ Ukj9l  m n h 
, M3,
m W   Wp}

H1
h9W h  s Wp}
!23	M3{Tt,/123
4 UXH
|/ M3 bAWFLPK.S\b H K j ST]m4[ j LgWCYS\[^] 
 L 23)
#/RM3k * +
47   +
4GN







 L -, U  
H1 U  z/
 W
  U  n U   W q {t VT] 0 h00 }   0 0 }   0 W q {t VT] 0 }  >  } E 0#W q {t VT] 0 }  >  } E 0 <N@tF




 [^]@bS d K j ]@[C,Y H Kgf`[ jj K`VTWCYS\[^]¤S\bbAU@K£ST]Y H K  UqW d j WCYS\fM[ j LMb   
 Y H KLMbK`V\FK`bgKLgLgW_}qT{m d K¦(]@ScY/Sc[@]@b
 }F|F`@WF] d j KaKWCYK d U@bK[C.}FtF j K`bAU@V\YIST]ªY H WCYqUq] d K j {W wq
f`[C       n    W tY j   s } >    h  s } >    h 
W tY j 	}  >  }   }  >  }   
W tY j  i   q }  >  } E  <N@}F
W tY j  i   "	q } >  } E  <NmN^
GH KVXWZbY[ j LMU@VTWM[CVcKL LgWg}qT{a j [C@S d K`b)U@bIScY H Y H Kf`[ j/j K`VTWCYS\[^]Uq] d K j 20W w
f`[C >     n     W f`[C       n     b N  s  }  q } E } }   q } E }  >  }   }   q } E  
­[FYK%Y H WCYY H Kf`[ jj K`VTWCY/Sc[@]_¡qK`YK`K]_Y H K   
 S\b%YS\~ H Y/Vce£f`[^]q]@K`f`YK d Y[gY H KLMU@YAUqWZV(ST]m[ j LgWZYS\[^]z<N^tF¡K`YnK`K]
Y H K U
 
 ) `q'&D6'&DC "+±`±qC'&èµ)(
o]@[FY H K j bYAWCY/Scb/YS\fWCVb[mVXU@Y/Sc[@]gY[Y H K.S\b[FVTWCY/Sc[@]a j [@¡@VcKL f`[^]@b/Scb/YbSX] @ScK`SX]@~gaqW j WFLMK`YK j  WCbß]@U@S\bAWF]@f`KFqWF] d
U@b/SX]@~_WF]ªK`h^S\bYST]@~_LMK`Y H [ d [ j SX]mK jj ST]@~_aqW j Y%[CY H K-aqW j WFLMK`YK j b H S\V\KgS\~^]@[ j SX]@~_WF] d ¡qK`ST]@~ j [^¡qU@bYY[gY H K
f`[@Lga@V\KLMK]FYW j e_aqW j Y GH ScbLMK`Y H [ d S\b%fWCV\V\K d H
 8
OOS,
0M Wm] d f`[^]@bS\bY/b.ST] j Ka@VXWZf`SX]@~_Y H KUq]B$^]@[C.]
aqW j WFLMK`YK j f`[^L aq[^]@K]mYbI¡Fe£Y H K`S j V\KWCbY' W+F[ j WF¡@V\K.CWCVTU@KF(]qWFLPK`Vce£Y H KCWCVTU@K H S\f H LMST]@STLMS\¯`K`bY H Kaq[CK j [C
Y/K`bY-}Fwm`q[ j K  U@S\CWCV\K]FYV\ezY H K qUqWF]FY/ScYe_ST] }q{6o.f`YAUqWZVcV\eS\YS\b.K qU@S\;WCV\K]mYÍ|("Y[W£¥ p LMK`Y H [ d  H S\f H
f`[@]@bS\bYbIST] j Ka@VXWZf`SX]@~_Y H KUq]B$^]@[C.]_aqW j WFLMK`YK j f`[@Lgaq[^]@K]mYb   ¡me£Y H K`S j LgWZh^STLMUqL V\S;$CK`V\S H [@[ d K`bYSTLgWCY/K`b
&±   #" '&< '&è ( +± 6± C'&èµ)(+*e 1	(1 * L -,   W w 
H1/  0W w 
]j9l      b3    n	h 
, M3,  W       ;/
F'5; 5; 5{




{( ,M #H ,V1|E
/  
H1h W h h s  M%OS2%0/J;/k
#/44G , /   	
	 5

 ikj [mlnK`f`YS\[^] [ j L\)
 E W  s h Bs  *,+ "lq *-+  h  >  <N3 F, M%0M:
45/ ,0/
 E W  s  * s+ " h Bs    s h  > * + "     >  s h  > * + "  
, M%, *,+ " !* 7C      ;/kM3 /M3
#/,  	(3
M%7( *     5




















4BU E ;/1z/ L 23	1  2%+1 0W w  
#/
U E j9l  } E   n	} E 
* M%OS2%0/ /
z/0/ z/
 E W]U E s } E  > U E W s  E s } E  >  E  <N@vF
, M%0M:;/k1;/	 L 231V
#/{
  u ET,
+17(
	






° E     W  s } E    mwF
[ j LMU@VTWCb<N% FWF] d <N^vF j K`bU@VcY/b j [^L K`V\KLMK]mYAW j e£f`[^LgaqU@YAWZYS\[^]@b

2K`ScY H K j [^]£Y[MYSTLMK`b%Y H K¥ p
 E W tVT] L WCh  
 !"7! 
 !"`  LgWCh  "7   
  "   W LMST]" #   
 "A  q LMST]! 
 !" # ! 
 !"`    {

2[ j [^]£Y H K 0 VcKWZbYWm[ j WF¡@V\K#¥ p
 E W tVT] L WCh     
  ì"      
  ì"    W #   
  ì"   	qLPSX]  # ! 
  ì"   
j K`bAU@V\YST]@~£ j [^L WgLMST]@STLMS\¯WCYS\[^]¤[Ck]@[^]@f`K]FY j WCV\S\YneaqW j WFLMK`YK j }{`q]qWFLMK`V\e
 E W W j ~LMST]!" °    n    W q } >  }    
IS\Y H LMST]@STLMUqL CWCVTU@K
LMST]" °    n    W 3s } E   W 3s  E h  E s  
G K`bY
bYAWCY/Scb/YS\f  E S\b[CYK]bWCS d Y[WCf H ScK`mK /
;/	
43,  	( [ jJ1	20OS4G *k[Z   ­[^]@f`K]FY j WCV\S\YneaqW j WFLMK`YK j
  FwFScbMY H K K`h aK`f`YAWCYS\[^][Z qUqW d j WZYS\fM4[ j L <N^vF%Uq] d K jMH eqaq[mY H K`bS\b   0W wqWF] d S\Yb;WCVTU@K j K`bU@VcY/bK`S\Y H K j
 j [^L V\KLgLgW£}qT{%[ j  j [^L
° E     W °    n  E   mtF
­[C f`[^LgLPK]FYb[^]  WmU@VcY j KlnK`f`Y/Sc[@]_FK j bU@b j K`bS d UqWCV d K`f`[ jj K`VTWCYS\[^]¤W j KST]_[ j d K j kK`Y
U E W E  $W  s h  > *,+    m}F
W  q }   }  >  i  "   s h  > 
A FK]£Y H [^U@~ H KWCf H [Z  E WF] d  E WCf H S\K`FK`b.Y H K¡qK`bY%bYAWCY/Scb/YS\fWCV d K`f`[^Uqa@V\SX]@~¡K`YßK`K]   WF] d   ]@K`S\Y H K j Y H K
Y[ j WF] d [^L CW j STWF¡@V\K`b U E WF] d U E ]@[ j Y H KY[MYK`bYIb/YAWCYS\bYS\f`b  E WF] d  E W j K d K`f`[ jj K`VTWCYK d Uq] d K j W wk]
Y H K%4[FV\V\[CIST]@~V\KLgL WqKbAUqL LgW j S\¯`KY H Kln[FST]mY.a j [^aK j YS\K`b[CY H KY j Wm]@b4[ j LMK d ;W j STWF¡@V\K`b U E WF] d U E @ j [^L
Y H K d [^Uq¡@V\K-aq[mSX]mY%[C8@S\K`§[Z d K`f`[^Uqa@V\ST]@~$WF] d ST]m[ j LgWCY/Sc[@]£f`[^]FY/K]FY







 L 4G0/XU E
 ,/ OQ+1 *  /
;/
4













 E W i   q }   }  > q }   }  >  i  "   s h  > W } E ww } E  }  >  s h  >
* M%1;/ L 2%,FU E 23H1(  0W w z/
U E j9l  m E n	h E 
, M3,
m E W E  W  } E ww } E 

H1
h E W E h  E s:W } E q } E }  >  }  q } E }  >  }   } E  W i   q }   }  > q }   }  >  i  "  m E  m|F
 :M%( ,,1#/  ,0/123
4BU E M%
#/k
 ¡@V\[@f$Z d STWC~F[^]qWZV¬ST]@f`S d K]@f`KLgWCY j S\h:m E  L 2%J
 ]@[^]mn¡@V\[^f$Z d SXWZ~F[^]qWCVf`[C;W;
j SXWm]@f`K-LgWCY j S\h 5
!23	M3{TCM%:
 H(H,{U E 	
 L v/2%
;y	1 




(4GN&M% bAWFLMKS\b H K j ST]m4[ j LgWCYS\[^] 
 L 2%  
#/kM% * +
4!7   H
4GN
} E W m E s h E  > m E W  s h  >  Wp}

 /{/,
 * M%  ,
,1 	FO2%






 L -, U E 
H1U E ;/
  U E nPU E  W q {t VT] 0 h E 00 } E 0 0 } E 0 W q {t VT] 0 } >  } E 0#W q {t VT] 0 } >  } E 0  F
 YS\bSX]mYK j K`b/YST]@~Y[)]@[mYKkY H WZY¬Y H KLMU@YAUqWCV@SX]m[ j L WCYS\[^]M¡qK`YK`K]Y H KY[IYe aK`b[CY j Wm]@b4[ j LMK d ;W j STWF¡@V\K`b
S\bIY H KbAWFLPK)
  U E nPU E  W   U  n U  
 [^]@bS d K j ]@[CY H Kgf`[ jj K`VXWZYS\[^]¤Scb/bAU@KgST]Y H K qUqW d j WCYS\f[ j LMb  E
 Y H KLMb/K`VcmK`b-KLgLgW}T{F d K¦(]@ScY/Sc[@]@b
4N^|FWF] d  F}m`qWF] d j KaqKWZYK d U@bK[Z}mtF j K`bAU@V\Y.ST]ªY H WCYqUq] d K j {W wq
f`[C     E n E  W tY j   E s } E  >  E h  E s } E  >  E h 
W tY j 	}  >  }   }  >  }   
W tY j  i   q }  >  } E   muF
W tY j  i   "	q } >  } E   mvF
­[FYK%Y H WCY+ Uq] d K j ]@[CWFU@V\Y H e a[FY H K`bS\b {W wq@Y H Kf`[ jj K`VTWCY/Sc[@]¡qK`YK`K]£Y H KY[MYneqaqK`b[C qUqW d j WCYS\f%[ j LMb
S\bIY H KbAWFLPK)
f`[C     E n E  W f`[C       n   
GH KVXWZbY[ j LMU@VTWM[CVcKL LgWg}qT{WF] d K`h a j K`bbS\[^]4N^vFa j [C^S d KMU@bIIS\Y H Y H Kf`[ jj K`VTWCYS\[^]_Uq] d K j 20W w




ST]qWCV\V\eFY H K%¦ j b/Y4[ j LMU@VXWP[C¬V\KLgLgW£}qT{%V\KW d b%Y[gY H KK`hqaqK`f`YAWZYS\[^]_[C  E Uq] d K j 20W w >  
	 >   E  W P  b33s } E  
oYgY H S\b a[FST]FY+ScY£S\bST]mYK j K`bY/SX]@~ Y/[]@[FYK_Y H WZYgY H K`bKª4[ j L-U@VTWCb£WF] d Y H K_f`[ jj K`bAa[^] d ST]@~ [^]@K`bM[ j Y H K
b/K]@bS\YS\^S\Ye_YK`bYb%WF¡q[CFKFqWCV\V\[C§U@b.Y/[-f`[@LgaqW j KY H KYß[MWFaqa j [^WZf H K`b
&±    "µ   &D6µ)( 
±^´M±^±( 6± ('&è'&  &T²  (¶ +±`±qC'&èµ)( $±@ µ¶
 *   H1( 20W w 
CW j >     qzCW j >   E  W N !	 >     q 	 >   E   |mwF
W  s  }  q } E } }   }   q } E   |{
f`[C >    n   qf`[C >   E n E  W N 3s  }   q } E }   b9} E }  >  }  }   q } E } >  }   }   q } E   |mtF
 ,      0W w n   W wm  , 	
#/48N * M3

	 >     	q 	 >   E   w |m}F
CW j >     qCW j >   E   w |ZN^
f`[C >     n    qzf`[C >   E n E   w | F
 ]¤[FY H K j [ j d bK j K`f`[CFK j%H K j KgK`V\V$^]@[C.]¤K`hqaqK j STLMK]mYAWCVka j [@aqK j YS\K`b[CkbK]@bS\YS\@ScYezWF] d LMST]qLgWCh¤YK`bYb
·}Fu@^NmN#")8Uq] d K j WbST]@~FV\KWFU@V\Y H e a[FY H K`bS\bY H KLMKWF]£;WZVXU@K[CkWb/K]@bS\YS\^S\Ye_YK`bYS\b H S\~ H K j Y H WF]£Y H KLMKWF]
CWCVTU@K[CY H K¤f`[ jj K`bAa[^] d ST]@~ LPSX]qL WCh YK`bY¡qU@Y£ScY/bg;W j SXWm]@f`K$S\b_WCV\b[ H S\~ H K j w%LM[ j K`[CFK j kY H K_f`[ jj K`VTWCYS\[^]
¡K`YßK`K] d S·¢K j K]mYbK]@bS\YS\@S\Yne YK`bYbS\b H S\~ H K j Y H WF]¤Y H Kgf`[ jj K`VTWCYS\[^]¡qK`YK`K]Y H K f`[ jj K`bAa[^] d ST]@~$LMST]qLgWZh
Y/K`bYb
« K)]@[C ST]FY j [ d U@f`KWVXWZbYY j WF]@b[ j L WCYS\[^] H S\f H b H [;bßUqa£WF]gST]mYK j K`bY/SX]@~ Y j W d K`[C¢$¡K`YßK`K] Y H K%S\bbAU@K`b
[Z d STWC~F[^]qWCV WFU@V\Y%ST]@f`S d K]@f`K£LgWCY j S\hWm] dd STWC~F[^]qWZV j K`bS d UqWCVf`[CCW j STWF]@f`K-L WCY j S\h
 )  !& ± ¶ +±`±qC'&Tµ(  (¶ `±('&è'& &è² 
+µ
K`YU ¡KY H K j K`bS d UqWCVILgW d K [CßY H K£Y[Y j WF]@b[ j LMK d CW j STWF¡@V\K`b U E WF] d U  
f`[ j/j K`bAaq[@] d SX]@~Y[_b/YAWCYS\bYS\fWCV
j KlnK`f`YS\[^]£[Z&WF] d bK]@bS\YS\@ScYe_Y[ Y H KbK`f`[^] d bAUq¡@bK`YI[CkaqW j WmLMK`YK j f`[^Lga[^]@K]FY/b]qWFLMK`V\e
U $W U EU   W   |m|F
 H K j K
 $W  E   | F
GH KY j WF]@b[ j L WCYS\[^]£LgWCY j S\h£ j S\YK`bk)
W  i   q }   } >    s h  > s h  > 
GH K d Scb/Y j ST¡qU@YS\[^]¤[C U Uq] d K j 20W wPScb
Ukj9l  m n h 




 H K j KST]@f`S d K]@f`K£LgWCY j S\h
m W   W } E w}   }   
S\b{L 4G (ET
 * 234G
 WF] d f`[C;W j SXWm]@f`K-LgWCY j S\h




U j Y H K j LM[ j K j K`bS d UqWCV U f`[^]mYAWCST]@bK`h WCf`Y/Vce Y H K /
;/M%0
 Wm¡q[^U@Y  WCbY H K
[ j S\~FST]qWCVFK`f`Y[ j  ]qWFLPK`Vce
}9W m s h  > m Wp}
xzU@YAUqWZV(ST]m[ j LgWZYS\[^]_¡qK`YK`K] U E Wm] d U  S\bI[Cf`[^U j bK   U E n U   W wq
K`YU@b_f`[^LgLMK]mYgU j Y H K j Y H K j K`bS d UqWCV d K`f`[ jj K`VTWCY/Sc[@] S\bbU@KFr ] Y H Ka j K`bK]FY¥WFU@bbSTWF]  j WFLMK`[ j $
Y H K-b/Y j U@f`YAU j K[C h LMKWF]@bY H WCY U E Wm] d U  W j KM]@[FY[^]@V\e$Uq]@f`[ jj K`VTWCYK d ¡qU@YWCV\b[ H1,OQ(H1(H  H S\f H S\b-W
b/Y j [^]@~FK j a j [^aqK j YneF GIH S\bSTLga@V\S\K`bkY H WZY  E WF] d   W j KIWCV\b[.ST] d KaK] d K]FYqWCb j K`~^U@VTW j Uq]@f`YS\[^]@b[CST] d KaK] d K]FY
CW j STWF¡@V\K`b  [^]@bK qU@K]mYV\eFK%~FK`YIY H K%[FV\V\[;SX]@~ j K`bAU@V\Y
&±   !  "g+ (µ µ(  "%¶±qCµ  
µ'&è'&Tµ( µ "Tµ "`±q` *  4G L 
4!0/    
  ,0/
 > W  E b    |muF, M3,  E z/ * 7 L N&4G({
  5t
H1   ;/ * 7( L N 48({









o%f`YAUqWCV\V\eFY H KbAUqL [C. q{+ßWm] d }CN^S\b.[@¡F@S\[^U@bV\et F6 ]qWmLMK`V\e
 > W  E b   
 ]z[mY H K j [ j d b+ d S j K`f`YV\e  j [@L Y H K d K¦(]@S\YS\[^]@bßK ~FK`YY H WZYY H K_W dqd S\YS\FK d K`f`[^Lga[FbS\YS\[^]2[CI~FV\[^¡qWZVkYK`bY
S\b_CWCV\S d ST] LMU@f H LM[ j K~FK]@K j WCVfWCb/K`b_Y H WF] Y H Kz¥WFU@b/bSTWF] [^]@KFK`FK] Y H [^U@~ H Y H K$ST] d KaK] d K]@f`K S\bbAU@K
4[ j Y H [F~m[^]qWCV\S\Yne%[CY H KbAUqLg
S\bkLM[ j KY j Scf$meSX]PY H K~FK]@K j WCVqfWCb/KF«zK d S\bfU@bb& U j Y H K j Y H S\bßaq[mSX]mYST]MbK`f`YS\[^] q
 )   $ & & ( +±  &D¶ ( "< ¬+µ
±q+'&T±q
« K)]@[C bUqLgLgW j S\¯`KY H Ka j [^aK j YS\K`bI[CY H K j K`bS d UqWCV\b%[CY H S\bIbK`f`YS\[^] ST]£YAWF¡@V\Kg{F GIH K%VTWCbYV\SX]@K[C¬Y H S\bYAWF¡@V\K









#$ %	&!'  U)(+*-, .
%	
 /0 } n m nhn 1. , 3245# , 
6'17"89686
:" , "68&;5"
< =>:&!' -?86@   n   (9*A, "68&85










r]8g:s"fONR];Lts"fOg:NPavu wBL\5i@fhLx8Kb wyL\5i@fL!x8Kb wBL!\iDfLx;Kb wBL!\iDfLx;Kb
q fhjzPO{NPL\NPbK|L\K9s"fO:gNPav} ~4
j@fhzRM q NPM:iKg yNWfx;]8L@fhz 4g:NWfL!x8jzWfg
Z>KMNRb!j@fz%\]Q8fhg:NWfL!\K-s/fOg:NPa# ~4
j@fhzRM q NPM:iKg BNWfhx8]8LDfz yNWfx8];L@fz
`"jO:jDfz)NPL





 ]gY H ScbbK`f`Y/Sc[@]^K.W dqd j K`bbY H KIfWCb/K.[C¬¥WFU@bbSTWF] j K`~ j K`b/bS\[^]gLM[ d K`V\bWF] d K d S\bfU@bb H [C Y[f`[^LM¡@SX]@K%Y H K
j K`bAU@V\Yb[CbK`f`YS\[^]@bItWF] d }%[ j SX]mFK`bY/Sc~@WCYST]@~MY H K.V\ST]B$mb.¡qK`YK`K] d K`YK j LPSX]@S\bY/ScfMWF] d bY[@f H WCb/YS\f.WFaqa j [^WZf H K`b
Wm] d_d K j S\^ST]@~aq[mbbST¡@V\KPLPSch@K d LPK`Y H [ d b+
 
 ")A+ + )A 0( l0(.+F+ 2 3 +
S j b/YFS\YIb H [@U@V d ¡K[^¡m^S\[^U@bY H WCYY H K%b[FVTU@YS\[^]£Y/[ d K`YK`f`YS\[^]_a j [^¡@V\KL tqT{SX]£Y H K j K`~ j K`bb/Sc[@]gfWCb/K.S\b.W d S j K`f`Y
f`[@]@bK  U@K]@f`K [CßY H K b[FVTU@YS\[^]Y[_S\b[mVXWZYS\[^]za j [^¡@V\KLtqÍt ST]Y H K¡qWZbS\f¥WFU@b/bSTWF]¤fWCbKg~FS\FK]SX]VcKL LgW}q q
 H K j K     bYWF] d b[ j=C` WF] d     4[ j   
«zKbAUqL LgW j S\¯`KS\YIST]¤Y H K%[FV\V\[;SX]@~£V\KLgLgWq
&±    +! #"   &T ( ¶±@`± Z'&Tµ( &-( +± (+± +'&èµ)(µ¶± "D *-!J11 * L -, {W w 
H1 0W w
 ]j9l  =C` bn	h 




H1hrW h h s ,M h_OB#/7
1 Y +  M3OS,  	( 	\,{M3{0/J;/
: > W  s h  >  *    s h  > *    >  s * s  h Bs   mwF
, M3, * z/  /0M%
#/,       #E    
 /	/(






 E+ W  s h  > *  {
/23MVM%





 W   + 1&6.  & .0(3 +b&( )A +b&()A+b&(")A//0(2)A+
 Y¬YU j ]@b¬[@U@YY H WCY 0 bY[@f H WCb/YS\f j KlK`f`Y[ j  * tZN^fWF]M¡qKWCf`Y[ j S\¯`K d ST]MW.LgWm]q]@K j  H S\f H ScbU@bKU@VF[ j [^U@YV\ST]@ST]@~
Y H K.ST]mYK j WCf`YS\[^]£¡qK`YK`K]£Y H K d K`YK j LMST]@S\bYS\fMWF] d b/Y[^f H WCbY/ScfWFaqa j [@WCf H K`b+«zK%bAUqLgLgW j Sc¯`K%Y H S\b j K`bU@VcYST]£Y H K
[FV\V\[CIST]@~V\KLgLgWq H S\f H S\b%[^]@V\eWgaqW j YS\fU@VTW j fWCbK[C&W L-U@f H LM[ j K~FK]@K j WCV j K`bAU@V\Y.f`[^]@f`K j ]@SX]@~ d K`b/f j STa@Y[ j
b/e^bY/KLMbIS\Y H a[FbbST¡@V\ebST]@~^U@VTW j ]@[FS\bKf`[;CW j STWF]@f`K&Í} ("n









 8 5  ]W =C` b h	 jl  =C`n	h 
M3,F 8#;/!
vH7(	 L 4G6










2  W  2 >2 u  ]W = >w  ` b  	 >	 u   mtF, M3,
2 u W   >  s-*6n  m}F2 > W   >  q2 u  n= > W   >  =Cn 	 >	 u  W  s 	
 :M%0/(23
B/  {
		0/  n* ,/23483, FE'
	zy
,$=
*$= W w  ZN^
 = 2344 , , ,
 
 s  b*s* W i n

	0/:n  n  ,/2%4G|, "%$! 1	OQ#/,k
98 * h
* h W   w    s

	0/&n  




 L  /	M3 ,+7 L 4G65
G ß[£f`[^]@bK qU@K]@f`K`b[ZkY H S\b j K`bAU@V\YW j K[CßaqW j YS\fU@VTW j ST]mYK j K`bY%[ j [^U j aqU j aq[FbKF!S j bYf`[^LgaqW j ST]@~_V\KL
L WCbNÍtgWF] d }Í}VcKW d b.Y[
LgWCh #     W  s 2 s u 2 u ]W  s * s h  > * 
 H Scf Hj K`bAU@V\YbIST] *pW h 2 u
Q@K`f`[@] d  L WCY j S\h#2 u WCf`Y[ j S\¯`K`bWCbSX] F}m`C H K j K%Y H K j S\~ H Y¨ H WF] d Y/K j L * S\bßbU@f H Y H WCY CN^ H [FV d bk] [FY H K j[ j d b 0 d K`YK j LMST]@Scb/YS\f j KlnK`f`Y[ j  *  WZf`Y[ j S\¯`K`b 0 bY[@f H WZbYS\f j KlK`f`Y[ j  * I(U j Y H K j LM[ j KF¡qK`fWFU@b/K-[Z {` *
WZVcb/[_WCf`Y[ j S\¯`K`bbY[@f H WCb/YS\fgY j WF]@b¨4[ j L  E+  YS\bMST]FYK j K`bYST]@~Y[]@[FYKgY H WCYY H K 0 d K`Y/K j LMST]@S\bYS\f j KlK`f`Y[ j  *
f`[@]@bS d K j K d SX]V\KLgLgW%NÍtS\b[^¡@YAWCST]@K d Y Hqj [@U@~ Hp WCf`Y[ j S\¯WCYS\[^][C = C H K j KWCb
Y H KßWF]qWZVce@YS\fWCV j K d Uq] d WF]@f`e
Wmaqa j [^WCf H U@bAUqWCV\V\e j K`V\S\K`b[^]_Q  ,[Z = qWCb j K`fWZVcV\K d ST]_V\KLgLgW tqT{F [^]@bS d K j ST]@~Y H KMScb/[FVTWCYS\[^]za j [@¡@VcKL tqÍtqS\YfWF]z¡K-b H [;%]b/SXLPScVTW j Vce Y H WCYW d K`YK j LPSX]@S\bY/Scf j KlK`f`Y[ j * 
[Z    WCf`Y/[ j S\¯`K`bIbYAWZYS\bYS\fWCV j KlK`f`YS\[^]zLPSX]qL WCh 'Y j WF]@b[ j L  E  H K]£ j S\YYK]WZbßST]2<N^uF`
GH ScbMK`h@YK] d bMY H K£f`[^]q]@K`f`YS\[^] ¡qK`YK`K] d K`YK j LMST]@Scb/YS\f$WF] d b/Y[^f H WCbY/Scf_WFaqa j [@WCf H K`bY[$¡[FY H d K`YK`f`YS\[^]





      & .0(3 +b&(WG+b&()A+b&( )G//0( )G+
i U j bAU@ST]@~¤ U j Y H K j Y H S\bgV\SX]@K_[Z j K`bAU@V\YbM[^]2LM[ d U@VXW j K`bYSTLgWCY/Sc[@] d K`FK`V\[^aK d ST]qÍ} 0"nK]@[C bAU@~F~FK`b/YY H WCY
b/K`FK j WCVf`[@L-¡@ST]qWCY/Sc[@]@b.[CkY H K-WF¡[;mKLMK`Y H [ d b.fWF]¤¡qKMU@bK d 4[ j f`[^LgaqU@YST]@~¥ p b[mVXU@Y/Sc[@]  E  Y[£S\b[FVTWCYS\[^]
a j [^¡@V\KL tq·t H Scf H K`h@YK] d b%V\KLgLgWg}q qq]qWFLMK`V\e
 E  W LMST] 
 !" #  
   
 !"A  q LMST] 
   
 !" #  
 ! 
 !"`  
GH K.S d KWS\bY[~ j W d UqWCV\V\egST]@f j KWCbK%Y H K d K`YK j LMST]@Scb/YS\faqW j Yk[Z(Y H Ka j [@f`K`bbST]@~ j Ka@VTWCf`ST]@~Qqb/YAWCYS\bYS\fWCV
K`b/YSTLgWCYS\[^]_¡me d K`Y/K j LMST]@S\bYS\f j KlnK`f`Y/Sc[@]WCbIST]2 CN^`@ H S\f Hj K`bU@VcY/bIST]

 A bYSTLgWZYK `Xn   n   WCb.WF¡[CFKw

 p KlnK`f`Y   qK`bY/SXL WCYK `n   w





   " M" )!"¨( M£ %* (	 I"  
(&/
 ]_Y H S\b%bK`f`YS\[^]K[ j LgWCV\V\e_bYAWZYK.b/K`FK j WCV¬LMU@V\YSTa@V\KMWFU@V\Y.fWCb/K`b.WF] d KbYAWCYKY H KScb/[FVTWCYS\[^]a j [^¡@V\KL WCb)W
b/SXLMU@V\YAWF]@K`[@U@b.LMU@VcY/SXa@V\K H eqaq[FY H K`bK`bIYK`bY/SX]@~ga j [@¡@VcKLª«zKY H K] d S\bfU@bb%[^a@YSTLgWCV\S\Yegf j S\YK j STWqq H Scf H W j K%Y H K
j K`VcK`CWF]mYf`[^Uq]FY/K j aqW j Y%[CßY H K-Y j W d K`[C¢¡qK`YK`K]ª WZVcb/KWCVTW j LMbWF] dd K`YK`f`YS\[^] a j [^¡qWF¡@S\V\S\YS\K`b-ST]¤Y H KM[ j d ST]qW j e
H eqaq[FY H K`b/K`bYK`bY/SX]@~  d K`YK`f`YS\[^]qa j [^¡@V\KL_ « H K] Y H KMWFU@V\Yb/Sc¯`K ScbMbAL WCV\V4
KMb H [C Y H WZYY H KWCbeqLga@Y[mYS\f
K`hqaqWF]@bS\[^]P[C[^]@KI[CY H KL,ST]mF[FV\FK`bk[@]@VceMY H K d SXWZ~F[^]qWCVK`VcKLPK]FYb[C(S\b H K j ST]m[ j LgWCY/Sc[@]gLgWCY j SchFLM[FY/ScCWCYST]@~
U j Y H K j Y H Kf j S\YK j STW£a j [^aq[mbK d ST]_bK`f`YS\[^]¤|q
	
   W&(/8)A`&(+ RW& 20 RW& & )A+F)AW&
	 )A+ + 3 / & 2+
« K]@[; d K`bf j SX¡K d SÍ¢K j K]mYgYeqaqK`bg[C%WFU@V\YbWF] d d S\bfU@bb H [; Y H KWF¡q[CFK£bK]@bS\YS\@S\Yne WF] d j KlK`f`YS\[^] WFam
a j [^WCf H K`b.fWF] H WF] d V\K£Y H KL_%«zK d S\bfU@bb! U j Y H K j Y H KgW dqd S\YS\FK d K`f`[^Lga[FbS\YS\[^][Zß~FV\[^¡qWCV
YK`bY j Kaq[ j Y/K d ST]
V\KLgL Wg}qT{w Wm] d b H [C Y H WCY@K`FK] [ j [@]@Vce_Y Hqj K`K% WmU@VcY/bqY H S\b d K`f`[^L aq[FbS\YS\[^]¤S\b]@[gV\[^]@~FK j [ j Y H [F~F[^]qWZV4
o%b-¡K4[ j KFFK`f`Y/[ j  ScbMY H KXP6 d STLMK]@bS\[^]qWCVWFU@V\YFK`f`Y/[ j M[ j	
0M 	OBH(H  . ßK d K¦(]@K£Y H KgY[
[FV\V\[CIST]@~ H e a[FY H K`bK`b

.
)  . W w . . )  . W .  . n  . 0W wWF] d Uq]B$@]@[C.]   F
 H K j K
.









. W  .  .  m|F









¡KS\Yb.a[CßK j a j [^¡qWF¡@S\V\S\Ye_[C8f`[ jj K`f`Y d K`f`S\bS\[^]q`
! ! )&-(  "è±'  "èg (¶ `±( &T'&  &èA² `± 6
obST]@~FV\KWFU@V\Y%[^]£Y H K  Y H f`[^Lga[^]@K]mYI[C  f`[ j/j K`bAaq[@] d b.Y[ H e a[FY H K`bS\b




    F
Q@K]@b/ScY/Sc@S\Ye_YK`bY! 
.
} F`( }FuFYK`bYb%¡qK`YK`K]    WF] d  . kK`Y   . ¡KS\Yb.a[CßK j 
GH K b/K`Y[C$WZVcV£bK]@bS\YS\@S\Yne YK`bYb    > n-a-aban      bSTL-U@V\YAWm]@K`[^U@bV\e b[FV\FK`b2Y H K bK`Y[ZYK`bYST]@~,a j [^¡@V\KLMb" .    #  .   GIH Kaq[mSX]mY H K j KS\b£Y H WCYgY H K_~mVc[@¡qWCV.WCV\YK j ]qWZYS\FK H e a[FY H K`bS\b    fWF]q]@[FY£¡qKK`h a j K`bbK d ST]
Y/K j LMb[CY H K 0 ST] d S\@S d UqWZV WZVcY/K j ]qWCYS\FK`b  . ?[CK`FK j qWCbIY H K`b/K 0 ST] d Sc@S d UqWCV¬WCV\YK j ]qWCYS\FK`b d []@[FYIST]mYK j bK`f`Y
­K`eqLgWF]m i KW j b/[^]gV\KLgL W:T{+}"
YK`V\VcbU@bIY H WZY
   > nba-aban    ALgWZh^STLMS\¯`K`b_LMST].   .





a[^] d bIY[£WgLgWCh@STL-UqL 
tOQ#/	 d K`f`S\bS\[^] j U@V\KF(WCb/bAUqLMST]@~W%$(WCY%a j S\[ j [ j WCV\VY H Kb/SX]@~mVcKWFU@V\Yb
!   !  "T'& "è±'   "è£ (¶ +±`±qC'&Tµ( `± 6
G ß[¡qWCbS\fYeqaqK`bM[CLMU@VcY/SXa@V\Kª WFU@V\Yb fWF] ¡qK d S\bYST]@~^U@S\b H K d )£KLM¡qK dqd K d L-U@V\YSTa@V\K_WFU@V\YbgScY H fWFU@bAWCV\S\Ye






±q¶¬¶±q¶   "T'& "è±   "T o%f`YAUqWCV\V\eFKgWCV j KW d e¤f`[^]@bS d K j K d Y H K-KLM¡K dqd K d fWCbK[ j Y[  WFU@V\YbST]
aqW j WC~ j Wma H }qÍtq N  H K]LMS\h^ST]@~ j KlK`f`YS\[^]¤[CkY H K!¦ j bY%[^]@KgWF] d bK]@b/ScY/Sc@S\Ye$Y/[gY H KMbK`f`[^] d ]¤V\KLgLgW£}qT{+wq
K H W+FK%b H [C.]_WF] M% * +
4 d K`f`[^Lga[FbS\YS\[^]ª[C8~mVc[@¡qWCVYK`bY
 > W qItVT] L WCh   
  "7   
  "   
  
W qItVT] L WCh9! 
 !"7! 
 !"LgWZh !"7   
 !" qztVT] LgWZh !"7   
 !"   
  W  E b   
 H K j K  E Scb d K`f`[ jj K`VTWCY/K d  j [^L    YYAU j ]@b[^U@YY H WZY+4[ j Y Hqj K`K[ j LM[ j KkWFU@V\YbmY H K.W dqd S\YS\FK d K`f`[^Lgaq[mbS\YS\[^]
[Z(~FV\[^¡qWCVYK`bYS\bß]@[V\[^]@~FK j [ j Y H [F~F[@]qWCVFWCbkK d S\bfU@bbST]gY H KfWCbK[CY Hqj K`KWFU@V\Yb&4[ j Y H KIbAW$CK[CbSTLga@V\S\f`S\YeF
GH KW dqd S\YS\FK d K`f`[^L aq[FbS\YS\[^]WC~@WCST] j K`bAU@V\Yb j [@L




     
   
  
W qItVT] L WCh   
  " 
   7   
  " 
   LgWCh9 " 
       
  " 
    qztVT] L WCh  " 
   7   
  " 
   LgWCh       
   
    q2tVT] LgWCh   7   
   
      
   
  W  E b   b   
?K j KYK`bY   S\bßW j KlK`f`YS\[^]MYK`b/Yf`[ jj K`VTWCYK d ScY H  E 8­K`FK j Y H K`VcK`b/bFYK`b/Y   S\b d K`f`[ j/j K`VTWCYK d  j [^L®YK`bYb  E WF] d  ¬WF] d Y H Kgf`[^Uq]mYK j aqW j Y[Z'aqW j WZ~ j WFa H }qÍt NfWm]z¡qKgb/YAWCYK d WCb!4[FV\V\[CIbgK`Y  Y H Kl[FST]FYY j WF]@b[ j L WCYS\[^]
f`[ jj K`bAa[^] d ST]@~ Y[  E n  n    GIH KST]@f`S d K]@f`K WF] d f`[CCW j STWF]@f`KzLgWCY j Scf`K`b_[Z-WCbb[@f`STWCYK d j K`bS d UqWCV   W j Kb/Y j U@f`YAU j K d WZb
m W suv  w w  w   wyxz n hqW suv   w  ww w  wyxz
 H K j K d K]@[mYK`b)]@[@]m¯`K j [¡@V\[^f$Fb+ GH KST]@f`S d K]@f`K LgWZY j S\h:m S\b.b/YS\VcVY j STWF]@~^U@VTW j WCb%ST]Y H KY[C WmU@VcY/bIfWCbK
bUqLgLgW j S\¯`K d SX]ªYAWF¡@V\Kg{F¡qU@YY H Kf`[C;W j STWF]@f`KMLgWCY j Sch h S\b]@[gV\[^]@~FK j d STWC~F[@]qWCV
 (¶± 
±(¶±(   "T'& "è±   "T ?K j KK$WCb/bAUqLMK$]@[ fWmU@bAWCV\S\Yne ¡qK`YK`K] Y H K 0 ST] d S\@S d UqWZV WFU@V\Yb  . 
 H Scf H fWF]g[@f`fU j bSTLMU@VcYWF]@K`[^U@bV\e£SX]_Wm]FegLgWF]q]@K j  GIH K%Scb/[FVTWCYS\[^]£a j [^¡@V\KL S\bY H K]gY/[b[FV\FK%bSTLMU@V\YAWF]@K`[^U@bV\e
Y H K-b/K`Y[CßYK`b/YST]@~a j [^¡@V\KLMb "
.
 
. #  . 6o%f`YAUqWCV\V\eY H KgbK`Y[CßWZVcV j KlK`f`YS\[^]¤YK`bYb  E > n-aba-an E  %b[FV\FK`bY H S\bLMU@V\YSTa@V\K H eqaq[FY H K`bK`bIYK`bY/SX]@~_a j [^¡@V\KL5 CN("n




 Ykb H [@U@V d ¡Kf`V\KW j Y H WCY d K¦(]@ST]@~Wm]g[^a@Y/SXL WCV\ScYegf j ScY/K j S\[^] 4[ j bAU@f H WLMU@VcY/SXa@V\K H eqaq[FY H K`bK`bYK`bYST]@~ga j [^¡@V\KL
S\bg]@[FYbY j WCS\~ H Y[ j IW j d  « H K] d KWCV\ST]@~zIS\Y H YK`bY/b-aq[CK j b[^a@YSTLMS\¯`K d IS\Y H f`[^]@bY j WZSX]mYb[^]WCV\bK_WCVTW j LMb
a j [^¡qWF¡@S\V\ScY/ScK`b+Y H K)L WCST]_S\bbAU@KIS\Y H LMU@VcY/SXa@V\K H eqaq[FY H K`bK`b.Y/K`bYbS\bIY[LgWZSX]mYAWCST] H S\~ H aq[CK j b4[ j Y H KST] d S\@SÍ
d UqWZVYK`bY/b GIH K.ST]mYK j K`bY/K d j KW d K j S\b j K4K j/j K d Y/[Y H K d S\bfU@b/bS\[^]@b.WF] d j KK j K]@f`K`bSX]5 CNqFN^u0"n@ H K j KbK`FK j WCV
[@a@YSTLgWCV\S\Yne£f j S\YK j STW£W j KST]mFK`bYS\~^WCY/K d 
« KPU@b/KY H K[FV\Vc[CIST]@~ d K¦(]@S\YS\[^]@bvT{}0"&Wm] d ]@[FYAWZYS\[^]@b GH K d K]@bS\Ye[CßW£]@[^]@f`K]mY j WCV  u YK`b/Y   `P n  
ScY H P d K`~ j K`K`b[C j K`K d [^L Wm] d ]@[^]@f`K]mY j WCV\S\YeaqW j WFLPK`YK j  S\b L^   u n	 u n >u `C H K j K
 L^ n Bn S\bßY H K d K]@bS\Ye[Z¬Y H K-¥WFLgLgW d S\bY j SX¡qU@Y/Sc[@]
 L  nBn  $W , 
    {     
  L  b n   muF
 L^ n  $W {N     L   >N  $W      J    >   Ò6¡P¢	£
tm|   M(48F
#//(744G
G WF¡@V\K-t|) &!'  , 









 Up8X;Y  U;d8Y 
 ^ U V;Y   
  U8_;Y )^
  Up 8Y      U!;Y  
"#$%%%&$ ('*) "       sCNPL &+  +,'  
"  ^  $%%%&$- ^' ) "  U.  
  Y sCNPL &+  +,' )^0/ 1 '2  )^
o%bbAUqLPSX]@~_WY Hqj K`b H [mV d43 qY H Kaq[CK j [C
bAU@f H WMYK`bYS\b d K¦(]@K d ¡me
 W6587  n  t nRn 3:9 $W 

;  L 7  n  t n 9    mvF
ScY H  W   u n W >u kYScbWF]£ST]@f j KWCb/SX]@~ Uq]@f`YS\[^]_[Ck]@[^]@f`K]mY j WCV\S\YeaqW j WFLPK`YK j  
 )!  '& $ "!&èA² µ+± 6± Z'&Tµ( `±q`
 YYAU j ]@bk[@U@Y 5 CN("Y H WCYkY H K%bK`Y[C¬WCV\V j KlK`f`YS\[^]gY/K`bYb  E > nba-abaTn E  &bAWCYS\b¦K`bY[[^a@YSTLgWZVcS\Yegf j S\YK j SXW p [@U@~ H V\ebaqKW$mST]@~
  E > nba-a-aPn E  LgWCh@STLMS\¯`K`b)¡[FY H LMST]>< . <    E. WF] d  ,.  >  E. n
 H K j K E
.
S\bY H K.aq[CK j [CYK`bY  E
.

«zK.]@[C b H [C Y H WZYY H KIbK`f`[^] d f j S\YK j S\[^] SX]mF[FV\FK`b[^]@V\egY H K d STWC~m[^]qWCVqK`V\K
LPK]FYb[Z(S\b H K j ST]m[ j LgWZYS\[^]MLgWCY j S\hFWF] d Y H K]PßK~FS\FK%WF]K`h a@V\S\f`S\Y4[ j LMU@VXW% H Scf H S\bkCWCV\S d WCb/e Lga@Y/[FYS\fWCV\V\e
D4[ j bAL WCV\V WmU@VcY/bA`
x K[ j KMb H [CIST]@~_Y H S\bKb H [^U@V d ]@[FYKMY H WCY%Y H K`bKM[^a@Y/SXL WCV\ScYe j K`bAU@V\YbW j KYK`f H ]@ScfWZVcV\eLP[ j KST]mF[FV\FK d )
KWZf H WCV\YK j ]qWCYS\FK H e a[FY H K`bS\b 
.
ST]  mß]@K`K d b%Y[¡K-LM[CFK d Y[
 . )  . W .  . n 0  . 0#W   .  >= . umwF
 ] d K j Y H S\bWCbbAUqL a@YS\[^]WF] d_d K]@[FY/SX]@~_¡me 3 E. Y H KY Hqj K`b H [FV d [ j YK`b/Y  E. qS\Ybaq[CK j  E.  j S\YK`b
 E





n 3 E. 9 u{
 H K j K  E
. W {
t LMST]	 @ACBD@   u
.
 s
. }  . 
W {
t = u
. } . . umtF
WZb j K`bAU@V\YbI j [^L  mtF`
« Kk¦(]qWZVcV\eLPK]FYS\[^]Y H WZYST] uq{`CWCV\VqY H KY Hqj K`b H [mV d b 3 E. W j Kf H [FbK]K qUqWCV^Y/[WIf`[^]@b/YAWF]mY 3 +[ j K]@bU j ST]@~
K qUqWCVST] d S\@S d UqWZV







 )  ``µ "Tq'&èµ)( µ'& " &è²  (¶]} &< ±  &-( µ $q'&èµ)(
­[CWCbeqLga@Y[FYS\fWCV\V\e©D4[ j bALgWCV\VWFU@V\YbA`K¤fWF] d K j S\FKWF] K`hqa@V\S\f`ScYª4[ j LMU@VXW[ j k «zKf`[^]@b/S d K j Y H K












 L 7 {t n E. n {t 9  
ScY H  E
. d K¦(]@K d ST]2uFtF`
« K.]@[C f`[^]@bS d K j bALgWZVcV WmU@VcY/b)WF] d Y H U@bbALgWCV\V]@[^]@f`K]FY j WCV\S\YnegaqW j WFLMK`YK j b  E
.
6^WF] d KIST]mFK`bYS\~^WZYKIY H K
WZbe L a@Y[FYS\f%[ j L [CY H S\bIf j S\YK j S\[^]
S j b/Y4[mVcV\[CIST]@~p' CN("nK¤bK`V\K`f`Y_Y H KbS\¯`K`b = . [ZY H K$WCV\YK j ]qWCYS\FK`b  . ST],uFwF6kb[ WCb£Y[ H W+FK¤K  UqWCV
ST] d S\@S d UqWZVkaq[CK j b  ;  L 7 {t n  E. n {t 9   W f`bYIST] 
Q@K`f`[@] d qKVcK`Y%Y H K j K`bU@VcY/SX]@~ WFU@V\Y.bS\¯`K`b = E. ~F[gY/[-¯`K j [gST]Wg]@[ j LgWCV\S\¯`K d WCb H S\[^]WCbbAUqLMST]@~gY H WCY
 E
. W {
t = E u
. } . . W  . n   w
 ] d K j Y H K`b/K-WCbbUqLga@YS\[^]@bWm] d ¡qK`fWFU@bK[C. FuF`@Y H Kf j ScY/K j S\[^]_ j ScY/K`b
 W P q  ;   ,.  > ,
    {     ì@  E 
.  L 7 {t b n {t 9  
W P q  ;  ,
     
     L 7 {t b
Pn {t 9  
 H K j K% Uq]@f`Y/Sc[@] 
 S\b d K¦(]@K d ¡me
 
    $W { 
 ,.
 >
   ì@  E 




  	#@  
.
Wm] d Scb%bAU@f H Y H WCY 
    0 	    W wM H K]@K`FK j   tq­[C@Y H K[FV\V\[CIST]@~g¦ j b/Yß[ j d K jIG We@V\[ j K`hqaqWF]@bS\[^]ª[C  H [FV d b{)
  7 { q 587 } t n w n {t n 3:9 9 sv  ,.  >  . wz 
 7 { q 587 } t n w n {t n 3:9 9 sv {t  ,.  > = E u. } . . wz um}F
« KgY H U@bK] d Uqa4[ j bALgWCV\V
WFU@V\YbIS\Y H Wm]K`hqa@V\S\f`ScY[ j LMU@VTW 4[ j W£f j S\YK j Sc[@] H S\f H WCV\'W+e@b j U@V\K`b[^U@Y
Y H K[C¢ d SXWZ~F[^]qWCVY/K j LMbI[CS\b H K j SX]m[ j L WCYS\[^]_LgWCY j S\h(­I[mYKY H WCYK H W+FKf`[^]@b/S d K j K d H K j KY H KfWCb/K[CP
[@]@K d SXLPK]@bS\[^]qWCV WFU@V\YFK`f`Y[ j bqWF] d Y H WCYIWbSTLMS\VTW j%j K`bAU@V\YIf`[^U@V d ¡K[^¡@YAWCST]@K d [ j WMbK`Y[C¬mK`f`Y[ j WF] d ]@[FY
b/fWCVTW j WFU@V\YbIIS\Y H(23
4/zy0/ WF] d Y[FYWCVbS\¯`K P@
GH Scb Scb_Wª U j Y H K j LM[FYS\;WZYS\[^]kST] W dqd S\YS\[^] Y[Y H K j K`bAU@V\Yb bAUqLgLgW j Sc¯`K d ST]2YAWm¡@VcKz{m
4[ j Y H K j K`bS d UqWCV






 ]¤Y H Ka j K`@S\[^U@bbK`f`YS\[^]@bK H W+FKK`h a@VTWCST]@K d H [CY[ d K`bS\~^]V\ST]@KW j Y j WF]@b[ j LgWZYS\[^]@b.[ZkY H KMSX]@S\YSTWCV d WCYWq
Wm] d$d S\bfU@b/bK d b/K`FK j WCVIW+e^b%Y[_K`bYWF¡@V\Scb H V\SX]B$mbg¡qK`YK`K] d K`YK j LMST]@S\bYS\fWF] d bY[@f H WCbYS\f d K`bS\~^]@b «zKg]@[;
YW$CK-Wm]ST]m[ j LgWZYS\[^]aq[FST]mY[Ck@S\K` ST][ j d K j Y/[ST]mY j [ d U@f`KgbK`FK j WZV j K`b/S d UqWZVk[^a@YSTLMS\¯WCY/Sc[@]f j S\YK j STWq H S\f H
LPK j ~FKY H K~FK]@K j WZYS\[^]WF] d K`CWCVTUqWCYS\[^]¤bYKa@bST]WUq]@SqU@K j WmLMK`[ j $ x K[ j KMa j [@f`K`K d SX]@~K j K`fWZVcV
Y H WCY
[mY H K jIj K`bS d UqWCV
[^a@YSTLMS\¯WCY/Sc[@]f j ScY/K j STW H WmK¡qK`K]a j [^a[FbK d ST]eÍtFv@}mwqt qtF|q{u{v@S  ^} @}F}@S Fw0"n«zK
H W+FK d S\bfU@bbK d b[@LMK[CY H KL ST]_Y H Ka j K`^S\[^U@b%bK`f`YS\[^]@b
 
  )A 	l0 2 )G 3 & 2)&(2
 Y j K`bAU@V\Yb! j [@L Y H K d S\bfU@bb/Sc[@]@b-[ZßY H Kga j K`@S\[^U@bbK`f`Y/Sc[@]@bY H WCY+4[ j W P6 d STLMK]@bS\[^]qWCV& WFU@V\YFK`f`Y[ jf ¬WF]me  d STLMK]@bS\[^]qWCV j K`bS d UqWCV
U{W Y 
 ] [
¡qWZbK d [^]_WKZbS\¯`KbYWCf$ZK d [^¡@bK j CWCYS\[^]_mK`f`Y[ jJ[ Scb]@[ j L WCV\Vce d S\bY j ST¡qU@YK d
Uj9l  m ] fn ] 
ScY H  WFU@V\Y%ST]@f`S d K]@f`KgWF] d j K`bS d UqWCVf`[CCW j STWF]@f`K-L WCY j S\f`K`b
m ] W Y 
 ] d ] n	 ] W]Y 
 ] h ] Yks 
 ]
« K.]@[C d Scb/fU@bbY H K j K`bS d UqWCV[^a@Y/SXLPSc¯WZYS\[^]a j [^¡@V\KL_^]qWFLPK`Vce Y H K.a j [^¡@V\KL [CbK`V\K`f`YST]@~gY H KIIST] d [CbS\¯`KoZ 
Y H K j K`bS d UqWCV d SXLPK]@bS\[^] $Wm] d Y H KV\ST]@KW j Y j Wm]@b4[ j L Y 
 ]  H S\f H W j K_[^a@YSTLgWCVIScY H j K`bAaK`f`YY/[W~FS\FK]f j ScY/K j S\[^]
x K[ j KMST]FY j [ d U@f`ST]@~¤f j S\YK j STW£[ j Y H S\baqU j aq[Fb/KFVcK`YMU@bf`[^LgLMK]mY U j Y H K j [^]_Y H KgWF¡[CFKga j [^¡@V\KL bYAWCY/K
LPK]FY
S j bY+^[@]@K.f`[^U@V d W j ~^U@K.Y H WCYSX]_a j WCf`YS\f`Kf`[C;W j STWF]@f`KL WCY j S\h h ] f`[^LgaqU@YK d WCbST]z{}F&S\b.]@[FYF$^]@[C.]K`baqK`f`STWCV\V\e¡qK`fWFU@b/KY H KMbYWCYK-Wm] d [@¡@bK j ;WZYS\[^]z]@[FS\bKgf`[CCW j STWF]@f`KLgWZY j S\f`K`b$HJ_WF] d HLgST] 4N^IY H KLMbK`V\FK`b
W j KUq]B$^]@[C.]&«zK j WCY H K j Y H ST]B$£Y H WCYIS\YIS\ba j WCf`YS\fWCV\V\ebSTLga@V\K j WF] d LP[ j K%K<f`S\K]FY%Y[gYAUq]@KbAU@f H Uq]B$^]@[C.]
¡qU@Y%LMKWF]@ST]@~CU@V¬aqW j WFLPK`YK j b HJMWF] d HL@^Y H WF]£Y[MYAUq]@K[FY H K j ;WCVTU@K`bIbAU@f H WZb'LMU@V\YSTa@V\KMY Hqj K`b H [FV d b[ j YK`bY
Uq]@f`YS\[^]@b H [Fb/K d S\bY j ST¡qU@YS\[^]@b.W j K.Uq]B$@]@[;%]kQ@K`f`[^] d @ST]g[ j d K j Y/[[^U@YV\ST]@KY H K.STLga[ j YAWm]@f`K.[CY H K j K`bS d UqWCV
f`[ jj K`VTWCYS\[^]¤S\bbAU@KFßKST]@bS\bY-WC~@WCST][@]Y H WCYK`FK]¤ H K]Y H KbYAWCYKMWF] d [^¡@b/K j ;WCY/Sc[@]$]@[mScb/K-f`[CCW j STWF]@f`KLgW;
Y j S\f`K`b)W j K-WCbbUqLMK d Y[¡qK d STWC~F[@]qWCVf`[;CW j STWF]@f`KgLgWCY j S\h h ] Scb]@[mY)¡@V\[@f$Z d STWC~F[^]qWCV H K]@K`mK j Y H KIST] d [Cb/Sc¯`KrZßS\bk~ j KWCYK j Y H WF][ j K  UqWCVqY/[}qU j Y H K j LM[ j KF j K`bS d UqWCVf`[;CW j STWF]@f`K.L WCY j S\h  ] S\bk]@[FY d STWC~F[@]qWCV]@K`S\Y H K j  H WCYK`FK j Y H KMY j WF]@b¨4[ j LgWCYS\[^]_LgWZY j S\h Y  
 ] S\b&)IS\YS\bK`V\V$^]@[C.]¤Y H WCY%Y H KM[^]@V\e[@¡@bK j FK j  H S\f H a j [C^S d K`bU@bIS\Y H£j K`bS d UqWCV\b H W@ST]@~gW d STWC~F[^]qWZVf`[C;W j SXWm]@f`K)LgWZY j S\hMScbF=WCVTLgWm]M¦V\YK j  SX]qWZVcV\eFqK.WZVcb/[ j K`fWCV\VY H WCYZ4[ j
¡[FY H d K`YK j LMST]@S\bYS\fMWF] d b/Y[^f H WCbY/ScfWFaqa j [@WCf H K`bY[ j K`bS d UqWCV~mK]@K j WCYS\[^]@Y j Wm]@b4[ j LgWCYS\[^] Y 
 ] S\bßbUq¡@lnK`f`YY[Y H KVcST]@KW j f`[^]@bY j WCST]FYM{ FWF] d Y H WZYIY H KW dqd S\YS\[^]qWCV
f`[^]@bY j WCST]FYM{uF H [FV d b%SX]ªY H K d K`YK j LPSX]@S\bY/ScfMfWCb/KF
« K-]@[C ST]FY j [ d U@f`KMbK`mK j WCVf j S\YK j SXWP[ jIj K`bS d UqWCV
[^a@YSTLMS\¯WCY/Sc[@]Io%bIK`h a@VTWCST]@K d ST]¤Y H KST]mY j [ d U@f`YS\[^]K
¡qWZbK[^U j f j S\YK j SXW [^]£S\b H K j ST]m[ j LgWZYS\[^]
}~ W m s] C >] m ]
W ds] Yks  
 ]  Y 
 ] h ] Yks 
 ]   > Y  
 ] d ] uZN^
GH ScbqUqWF]mYS\Yne Scb%Uq]@f H WF]@~mK d  H K]£Y j WF]@b¨4[ j LgWCYS\[^]gL WCY j S\h Y S\b.a j KnLMU@V\YSTa@V\S\K d ¡meWF]megST]mFK j YST¡@V\K-LgWZY j S\h(
S\b H K j SX]m[ j L WCYS\[^]_LgWCY j S\hS\bR$@]@[C.]£Y[ga@VTWe_W&$CK`e j [FV\KST]£bYAWZYS\bYS\fWCVST]mK j K]@f`KF(¡K`fWFU@bK[C  j WmLMK j  p WC[
V\[CK j ¡[^Uq] d ST]gaqW j WFLMK`YK j K`bY/SXL WCYS\[^]Q@K`FK j WCV@bfWCVTW j Uq]@f`YS\[^]@b[C(Y H S\bkLgWZY j S\h H W+FKI¡qK`K]PIS d K`VcegU@bK d 4[ j
WZbe L a@Y[FYS\fgaqK j [ j L WF]@f`KWF]qWCV\e@bS\b[CS d K]FYS·¦fWCY/Sc[@] Í}mv"IWF] dd S j K`f`YS\[^]¦(] d SX]@~9T{ "ßWZVc~m[ j S\Y H LMb[^a@YSTLgWCV
d K`b/Sc~@][ZkK`h aK j STLMK]FY/bÍ}0"kWF] d [^a@YSTLgWCV
bK]@b[ j V\[^fWZYS\[^]9 N% 0"ST]@f`VXU d ST]@~¤[ j WFU@V\Y d K`YK`f`YS\[^]eT{+w"Ix[FbY%[C
Y H K`bKf j S\YK j STW H WmKY H K%4[ j L\Í}qqN^|0"





[ jH * 
7( %q i W j Y/ScfU@VTW j fWCbK`b%W j K d K`YK j LPSX]qWm]FYY j WCf`KWF] d K`h@Y j KL WCVK`Sc~mK]FCWCVTU@KP]@[ j LMb
VcSTL    
^ }  W 0 }0 >  

  >  }  W
P
Y j  }  > 
V\SXL    
  
}  W 3   } 
 ]£Y H S\b.b/K`f`YS\[^]K%b H [C Y H WCYY H K`bKWF] d [FY H K j f j S\YK j STW£W j KWCV\b[U@b/K U@V j K`bS d UqWCV¬[@a@YSTLMS\¯WCYS\[^]_f j ScY/K j STWq
G ß[£f`[^LgLPK]FYb%W j KST]¤[ j d K j f`[^]@f`K j ]@ST]@~¤qS j bY+(WCb]@[FYS\f`K d ST]¤bK`f`YS\[^]tqK`h^S\bYST]@~aqW j ScYe_f H K`f$mb
~mK]@K j WCV\V\e d [M]@[FY$CK`KaMS\b H K j ST]m4[ j LgWCYS\[^]MWF¡[^U@YkY H KWFU@V\Ykf`[^]mYAWCST]@K d ST] Y H K[ j S\~FST]qWCV d WCYAWBwFWC~@WCST]Mf`[^LgaqW j K
 tFIS\Y H }m` GIH K j KS\b.Y H U@b.W ]@K`K d [ j f`[^]mY j [FV\V\ST]@~Y H ScbSX]m[ j L WCYS\[^]_ST]ªb[^LMKIW+eFQ@K`f`[^] d Y H Kaq[CK j [C
Y/K`bY}FwFS\b)Wm]£SX]@f j KWCbST]@~£ Uq]@f`Y/Sc[@]_[C8]@[@]@f`K]FY j WCV\ScYeaqW j WFLMK`YK j }q{+`@ H S\f H  j S\YK`b
°  f  Wpf s m s]   >] m ] fpWpf s }9f um|F
ST]Y/K j LMb[CkY H K£aq[Fbb/SX¡@V\K  WmU@VcYmK`f`Y[ jf >>  x K`fWFU@bKg[CuF|F6(W d STWC~F[@]qWCVkLgWCY j Sch } [^U@V d ST] d S\fWCYK£Y H WCY




IS\Y H [^U@Y-Wm]Fe¤f j [FbbY/K j L_go%f`YAUqWCV\V\eF[^]@K [CIY H Kg[^a@YSTLgWZVScb/[FVTWCYS\[^] f j S\YK j STW¤SX]q' CN("kS\bM[C
Y H Scb[ j L_WCb/e Lga@Y/[FYS\fWCV\V\e4[ j bLgWCV\VWFU@V\Yb f
.
WCbMb H [C.] ST]  uF}F`_x[ j K`[;mK j  j KWZV d WCYAWa j [@f`K`bbST]@~ ·u"
b H [; Y H WZYIS\b[FVTWCYS\[^]ªScb d S5<fU@V\YI[ j ]@[@]m¯`K j [[Z¢( d STWC~m[^]qWCVYK j LMbST] } 
«zKY H U@bIbU@~F~FK`bYY H WCY%LMST]@SXLPSc¯`ST]@~
W d S\bYAWF]@f`K¡K`YnK`K]£S\b H K j ST]m4[ j LgWCYS\[^]£LgWCY j S\h } WF] d W d STWC~F[@]qWCV(LgWZY j S\hgS\bIY H U@bIWF]Wmaqa j [^a j STWCYK%[^a@YSTLMS·
¯WZYS\[^]gf j ScY/K j S\[^]qST]g[ j d K j Y[g¡qWCVTWF]@f`KY H K%bK]@bS\YS\^S\YS\K`b%[C¬Y H K j K`bS d UqWCVf`[^L aq[^]@K]mYb U
.
IS\Y H_j K`bAaK`f`YßY/[Y H K




« K]@[C a j [^aq[mbKMY Hqj K`KgbAU@f H f j S\YK j SXW¤LMST]@STLMS\¯`SX]@~2W d Scb/YAWF]@f`K¡K`YnK`K]S\b H K j ST]m4[ j LgWCYS\[^]zL WCY j S\h }
Wm] d W d STWC~F[@]qWCV(LgWZY j S\h( GIH K`e£W j K.¡qWCb/K d [^] WaqW j Y/ScfU@VTW j d S\bYAWm]@f`K¡qK`YK`K]gLgWCY j Scf`K`b+ Wm] d b H [C Uqa b[^Uq] d
Y j W d K`[C¢bk¡qK`YK`K]MY H KbSTLga@V\K`bYIbfWCVTW j LMKWCbAU j K`bk[C¬LMU@V\YS\;W j STWF¡@V\KbfWZYYK j F]qWFLPK`Vce Y j WCf`K.Wm] dgd K`YK j LMST]qWF]mY
f j ScY/K j STWq
 W  +b&()A;1&' 3 )&(0(+
« K d K¦(]@K W d S\bYWF]@f`K ¡K`YßK`K]Yn[ P6 d SXLPK]@bS\[^]qWCVbeqLgLMK`Y j S\fa[FbS\YS\FK d K¦(]@S\YK L WCY j S\f`K`b h > WF] d h u WCb=U@V\VT¡qWCf$ d S\bYAWm]@f`K¡K`YßK`K] Y[z¥WFU@bb/SXWm] FK`f`Y[ j b H W+^ST]@~2Y H KbWFLMK$LPKWF]§Wm] d Y H [Fb/K$LgWCY j S\f`K`b WCb
f`[CCW j STWF]@f`K`b> u  GIH S\b d S\bYAWF]@f`K
°  h > nh u  W
{
t
 Y j  h > h  >u q i   qVT] 444 h > h  >u 444  W®°  h  >u h > n i  u F
d [@K`b.]@[FY d KaqK] d [^]£Y H KLMKWm]£;WCVTU@KWCbIbY j WCS\~FY H [ j IW j d f`[^LgaqU@YAWCY/Sc[@]@bIb H [C
S\bYWF]@f`K u FScbMYS\~ H YV\ef`[^]q]@K`f`YK d Y[LgWCh@STLMUqL V\S;$CK`V\S H [@[ d K`bYSTLgWZYS\[^] è{ 0"R)Y H K Vc[m~CV\S $ZK`VcS H [@[ d [C
W bAWFL a@VcKM[CST] d KaqK] d K]mY-¯`K j [CnLMKWF]¥WmU@bbSTWF]¤FK`f`Y[ j b.IS\Y H Uq]B$@]@[C.]¤f`[;CW j STWF]@f`KgLgWCY j S\h h ScbK  UqWZV¬Y[
=U@V\VT¡qWCf$ d S\bYAWF]@f`K_¡qK`YK`K]¤Y H KgKLga@S j S\fWCVf`[C;W j STWF]@f`KLgWCY j S\h	h Wm] d h UqaY[Wªf`[^]@bYAWm]FY%ST] h g Y H WCb
¡K`K]U@bK d 4[ j W jj W+egfWCV\ST¡ j WCYS\[^]eÍt "
=U@V\VT¡qWCf$ d S\bYAWm]@f`KS\b.ST]m;W j SXWm]FYUq] d K j Wf H WF]@~FK[C8¡qWCbS\b]qWFLMK`V\e
° 2 h > 2 s n 2 h u 2 s  W °  h > n	h u 
 H WCYK`FK j SX]mFK j Y/SX¡@V\KMLgWCY j S\h2®S\bk ]_aqW j YS\fU@VTW j qY H Scb d Scb/YAWF]@f`KS\bIST]FCW j STWF]mY.Uq] d K j [ j Y H [F~F[^]qWZVqY j WF]@b[ j LPb
Wm] d ScY%S\bIbfWCV\KST]m;W j STWF]mY
° & h > n & h u  W®°  h > nh u 
  Ê+ËÍÌ2Þ;Å/ÒÇ<ËÍÇ%ËÍÌÒ;ÈÇ<ÊË ÒÞCÇ 






ÞÒ+ÉTÅË ÛÍÏÑÅ/Ò;Ñ%ÉTÅ/Ë ÛÍÏÑßÈ`Ñ+Ï ÛÍÌ6 ,<ë; 




[ j WF]me a[FbS\YS\FKbfWCVTW j &@
« H K]ªY H KbK`f`[^] d LgWCY j S\h£S\b d STWC~F[^]qWCV=U@V\VX¡qWZf$ d Scb/YAWF]@f`KfWm]_¡qK j S\YYK]_WCb
°  hn   W {t     , 










 qzVT] 0 h 0 q d STL h  umuF
 H K j K  W d STWC~& 
 `qWF] d  
 
 W j K.Y H K d STWC~F[^]qWCVK`VcKLPK]FYb[C h « H K]¤LgWCY j S\h h S\bIf`V\[FbKY[gS d K]FY/ScYeFY H K%[FV\Vc[CIST]@~_WFaqa j [Ch@SXL WCYS\[^]@b H [FV d Uqa£Y[M¦ j bY[ j d K j
°  h n i@  0h q;i  u+  h  > q"i  u+
ST]ªYK j LMb[C j [@¡qK]@STU@b)]@[ j L {vm`
ST]qWCV\V\eF]@[FYKY H WCYIWgLM[ j K~mK`[^LMK`Y j S\f d S\bYAWm]@f`KY[gY H KS d K]mYS\Ye_f`[^U@V d ¡K d K¦(]@K d ¡Fe
h  u+
d STL h q 7 Y jBhd STL h 9 u
WZbSX]C N^}"n?[CßK`mK j FY H S\bLgWCY j S\hMf`[^Lga@V\K`h@S\Yne£LMKWCbAU j KScbST]m;W j STWF]mYIUq] d K j [ j Y H [F~F[^]qWZVqY j WF]@b[ j LPbF¡qU@Yß]@[FY
b/fWCV\KSX]m;W j STWF]FY+
   0(. + 2).&(2 0(`& .0()
« K]@[; b H [C Y H WCYF=U@VcVT¡qWCf$ d S\bYWF]@f`KfWF]_¡K-U@bK d ST]ªbK`FK j WCV'W+e@b4[ j d K j S\@ST]@~ j K`b/S d UqWZV d K`bS\~^]ªf j S\YK j STW
 H Scf Hgj K $K`f`YY H K.WCb/e Lga@Y/[FYS\fK`h a j K`b/bS\[^]$ uF}F[C¬Qqa@lZYF[FV\V bS\b[FVTWCYS\[^] [^a@YSTLgWZVcS\YeMf j S\YK j S\[^]« KIST]FY j [ d U@f`K
Y Hqj K`K.f j ScY/K j STWg¡qWCbK d [^]v=U@V\VT¡qWCf$ d S\bYWF]@f`KF  a Y[M[^U j $^]@[CIV\K d ~FKFqY H K)U@bK[Z¬Y H S\b d S\bYAWF]@f`KS\b.]@K` ST]£Y H K
f`[@]FYK`h@Y[C j K`bS d UqWCV
[^a@YSTLMS\¯WCYS\[^] 4[ j WFU@V\Y d K`Y/K`f`YS\[^]WF] d S\b[mVXWZYS\[^]
GH K£¦ j bYf j ScY/K j S\[^] S\bg¡qWCbK d [^]e=U@V\VT¡qWCf$ d S\bYWF]@f`K¡qK`YK`K]zS\b H K j SX]m[ j L WCYS\[^]2LgWCY j S\h } WF] d Y H K
S d K]mYS\YeLgWCY j S\h
 >  }  W °  } n i  W {t èY j+} qVT] 0 }0 q"P; umvF
=U@V\VT¡qWCf$ d Scb/YAWF]@f`KgY[£S d K]FY/ScYe H WCb¡qK`K]zU@b/K d [ j LM[ d K`VkWFaqa j [Ch^STLgWZYS\[^] Ít"&WF] d b[@U j f`KMbKaqW j WCY/Sc[@] T{|0"n
x U@YScYMf`[ j/j K`bAaq[@] d b-Y/[$W_mK j ebY j [^]@~¤S\b[FVTWCYS\[^] f`[^]@bY j WCST]FY¡K`fWFU@bK£Y H KgWFU@V\Yb~FK]@K j WCV\V\e H W+FK d SÍ¢K j K]mY
Uq]@S\Yb > S 
GH KzbK`f`[^] d S\b[FVTWCYS\[^] f j S\YK j S\[^] j K`VTWCh@K`bY H K]@[ j LgWCV\S\¯WCYS\[^] f`[@]@bY j WCST]mY  Y[^]@V\e j K  U@S j K`b¡qWCVTWF]@f`K d
b/K]@bS\YS\^S\YS\K`bÍtFv0"¬¡FeLPSX]@STLMS\¯`ST]@~:=U@V\VT¡qWCf$ d S\bYWF]@f`KIS\Y H£j K`bAaK`f`YIY[gWF]£Uq]B$^]@[C.]£LgWCY j S\ha j [^a[ j YS\[^]qWCVY[
Y H KS d K]mYS\Ye
 u  }  W LPSX]	   °  } n &i 
 H K j K
°  }n &oi A W {t 7 {& Y jB} qVX] 0 }0 q"P b P¤VT] & 9
GH KLMST]@SXLPSc¯`ST]@~¤;WCVTU@KS\b
& E W Y jB}P
Wm] d j K`bAU@V\Yb%SX]
 u  }  W
{
t
7 P¤VX] Y jB}P qVT] 0 }0 9 W {t VT]  
    0 }0 vmwF
GH Scb%f j S\YK j S\[^] H WCb¡qK`K]¤f`[^]@b/S d K j K d ST]e N^}@{6N#"8WCb.W£LMKWCbU j K[CkLgWCh@STLgWCV
f`[^Lga@V\K`h@ScYeFo%f`YAUqWCV\V\eScY%YAU j ]@b
[@U@YßY H WCY
 u  }  W LgWCh  
   2 } 2 s 
 { Ò;ÏÇ Î+ËÍÐÅÛÏ,`Å	Î+ÛÍÏËÍÌ
Ë Ò{Ë +ÆÅAÇ<ËÍÈ/ÒÏÐÊ;Å/ÒËÍÐÌÝHÊ;Ï ÆÏkÇ<ÊCÏßÈ/ÆÑÏ ÆkÈ/ÉSÅÒ+ËÍÇ<Þ;ÑÏÌÈ/É(Ç<Ê;ÏÉTÅ/ÞÛÍÇÌÅ/ÆÏßÑ+ÏÒËÍÇÏ Û'MÑ`Ë FÏ ÆÏ ÒÇ
ÉTÈ/Æ!AÈ/Û ÞËÍÐ6ÅAÌÌÏÌ





 H K j K
    }  W q {t VX] 0 } 0   
  > } 
 

S\b.LMU@YAUqWZV(ST]m[ j LgWZYS\[^]¡K`YßK`K]£Y H Kf`[^Lgaq[@]@K]FYb[C8WM¥WFU@b/bSTWF]£FK`f`Y[ j IS\Y H f`[CCW j STWF]@f`KLgWCY j S\h } > [ qWF] d
S\b.]@[mYIST]FCW j STWF]mY)Uq] d K j [ j Y H [m~F[^]qWCVY j WF]@b[ j LPb 5 Fv@{`N("
    2 } 2 s  0W     } 
[ j 2 2 s W i
[ j Y H K_Y H S j d f j S\YK j S\[^]K j K`VTWCh Y H KWCbbAUqLga@Y/Sc[@] [CW d STWC~F[^]qWZV.LgWCY j Sch a j [^a[ j YS\[^]qWZVßY/[zS d K]FYS\YeF
« K j WCY H K j f`[^LgaqU@YKzY H K$bLgWCV\V\K`bY$a[FbbST¡@V\K =U@V\VT¡qWCf$ d Scb/YAWF]@f`KzIS\Y H®j K`bAaqK`f`Y¤Y[ WF] Uq]B$^]@[C.] a[FbS\YS\FKP6 d STLMK]@bS\[^]qWZV d STWC~F[@]qWCV¬LgWCY j S\h > 	




 ¨{$U  U*PC
Wm] d
 S  }  W °  }n  E   W q {t VT] 0 }0   
  > } 
 
 W     }  v{
GH K d S·¢K j K]@f`K-¡K`YnK`K]ªY H KY Hqj K`Kf j S\YK j SXW S\b)L W d Kf`V\KW j K j SX]
 >  }  W >u  1  
  > } 
 
 q VT] 0 } 0 q;PC
 u  }  W >u WP¤VX] 1  
  > }
 
  q VT] 0 } 0 q;P¤VX]oP;
 S  }  W >u  1  
  > VT] } 
 
 q VT] 0 } 0 
vmtF
 ]@V\e_Y H K%¦ j bYIY[-f j ScY/K j STWW j KSX]m;W j STWF]FY%Uq] d K j [ j Y H [F~F[^]qWZV(Y j WF]@b[ j LMb+
  + )A 2/&(3 ).&(2
GH K$a j [^¡@V\KL S\b_]@[; Y[z[@a@YSTLMS\¯`K$KWZf H [CY H K`bK¤f j S\YK j STW  
 IS\Y H j K`bAaqK`f`Y£Y[2IST] d [C bS\¯`K ZF j K`bS d UqWCV
d STLMK]@b/Sc[@] MWF] d_d WZYAWMY j Wm]@b4[ j LgWCYS\[^] Y  






  }  n
}9W d s] Y s 
 ]  Y 
 ] h ] Y s  
 ]   > Y 
 ] d ]
Y 
 ] ^ ] W w
Y 
 ] Y s  
 ] W i 
vm}F
   ÈAÇÏÇ<ÊCÅAÇÌÏ ÒCÌ<ËÍÇ<Ë'ËÍÇ!ÆÏnÌ<ËÍÑ6Þ;Å/Û  &Ë Ò # 6	£%ËÍÌ
ÈÒCÏÌ<Þ;ÐÊkÏÐÇÈÆ" 3 ÏÐnÅ/Þ;ÌÏÅAÐÇ<ÞCÅÛ@ËÍÌÈÛÍÅÇ<ËÍÈ/ÒPÅ/Û'ÈÆËÍÇ<Ê#ßÌÌÈÏÇ<Ë'ßÏÌ
ÇÅT`ÏÅÑÅ/ÒÇÅ	ÏkÈ/ÉÅÆÏ 4ÏÐÇ<ËÍÈ/ÒÈÉ@ÉTÅÞ+ÛÍÇÌÊCÅË ÒAÏ ÆIÌÅ/Û ÛQÅÒ+ËÍÇ<Þ;Ñ+ÏnÌ
 )4 DÝ+ÅkÉTÈ/ÞÆÇ<ÊÐ ÆËÍÇÏÆËÍÈ/Ò-È/ÉÇ<Ê;Ï
ÉTÈ/Æ   # %  Ë Ò   # 
!  %




 YIb H [^U@V d ¡qK j KLMST] d K d Y H WCYIY H K 0 $@]@[C.] qLgWCY j S\f`K`b d ] nh ] n^ ] H W+FKaqW j YS\fU@VTW j bY j U@f`YU j K`bWF] d¤d STLMK]mb/Sc[@]@bßST]@f j KWZbST]@~-ScY H Z- Z-E QXP n Z ErQZ-E n Z EoQXB
 j K`bAaK`f`YS\FK`V\e 6kxzWCY j Sch Y 
 ] H WCb d SXLPK]@bS\[^]@b QKZ-E^m H K j KKU*B ] WF] d  Z-Eq;B ] S\b.Y H K j WF]B$ [C ^ ] GH KST]FY/K j K`bYK d j KW d K j S\b j KK jj K d Y[C N^t0"[ j WF]ªK`h^YK]@b/ScmKY j KWZYALMK]mYß[Z&LgWZY j S\h d S·¢K j K]mYSTWCV
fWCV\fU@VXU@b+
x K[ j Kga j [@f`K`K d ST]@~
ßKgLMK]mYS\[^]Y H WCYWF]@[FY H K j [@a@YSTLMS\¯WCYS\[^][Cf j S\YK j S\[^]  uFvF%Uq] d K j f`[^]@bY j WCST]FY/bbSTLMS\VXW j
Y/[¡qU@Yb/SXL a@VcK j Y H WF]uCN^ H WCb_¡qK`K] U@bK d 4[ j b[^U j f`K¤bKaqW j WZYS\[^] T{|0"nIWF] d Y H WCYgW bY j [^]@~mK j  G [^Ka@V\S\Y¯
b/Y j U@f`YAU j WZV(f`[@]@bY j WCST]mY H WCb.¡K`K]_f`[^]@b/S d K j K d [ j W jj We fWCV\SX¡ j WCYS\[^] ·t ("n
  ! µ   ('& (  ± (+¶ &è±(gµ I ±m6&è`±q6&è
« K¦ j bY.f`[@LgaqU@YKMY H KM~ j W d S\K]mYb    K`Y > 
 ¡qKMY H K d STWC~F[@]qWCVkLgWCY j Sch_ H [FbKM[^]@V\e$]@[^]@¯`K j [_K`VcKLPK]FYScbg{ST]  Y H a[FbS\YS\[^] p KLMKLM¡qK j ST]@~£Y H WCY } Scbbe L LMK`Y j S\fFWF] d a@VTU@~F~FST]@~Y H KK`VcKLPK]FYAW j e£4[ j LMU@VXWZb } 
 
 } W > 
 Y jB} } W i  VT] 0 }0 } W }  >




 q } >  vm|F
GH K]qK)WCb/bAUqLMK%SX]mYK`~FK j b Z)WF] d %Y[g¡K%¦h^K d Wm] d ßK%f`[^LgaqU@Y/K.Y H K~ j W d S\K]FY/b     
	   G [gY H S\bK] d qS\YS\bIbU<f`S\K]FY%Y[U@bKY H K d K¦(]@S\YS\[^]
 
  Y  
 ] b & Y 
 ]  W  
  Y 
 ]  b Y j 	    
 Y  
 ]  s  & Y 
 ] 
 b  & Y  
 ]  v F
Wm] d Y[gST]@bK j Y.Y H KK`hqa j K`bb/Sc[@][Z8Y H K;W j SXWZYS\[^] & } SX]ªYK j LMb[CkY H K;W j STWCYS\[^]& Y 
 ] ST]¤Y H Kb/K`f`[^] d YK j L [CY H K j S\~ H Y H WF] d bS d KM[C
 
  } b & }  W  
  }  b Y j 7   
 } 9  & }  b  & }  vmuF
b/SXL a@Vce£¡qK`fWFU@bKY H KIV\K4Y H WF] d bS d K`bI[ZK qUqWCYS\[^]@bv FWm] d vmuFW j KIK qUqWCV« j ScY/SX]@~MbeqLgLMK`Y j S\f)LgWZY j S\h#& }
WZb & }qW & b &  s bSTLga@V\K-¡qU@Y%YK d S\[^U@b.f`[@LgaqU@YAWCYS\[^]@bVcKW d Y[
&  W]ds] Yts 
 ]  Y  
 ] h ] Yts 
 ]   > & Y  
 ]  7 i ]' q h ] Yks  
 ]  Y 
 ] h ] Yks  
 ]   > Y 
 ] 9rd ]
A V\KLMK]FYW j e_LgWF]@STaqU@VTWCYS\[^]@bY H K]£~FS\FKY H K~ j W d ScK]mYb  
 Y 
 ] W t Y  
 ] h ] Y s 
 ]   > Y 
 ] d ]   
 } d s] 7 i ](' q Y s 
 ] TY 
 ] h ] Y s  
 ]   > Y 
 ] h ] 9 vmvF
­[FYKY H WCYY H K j K`VTWCYS\FK~ j W d S\K]mYb.W j KK qUqWCVY/[g¯`K j [q]qWFLMK`V\e  
	   
 $W   
 Y 
 ] Y s  





     )& (  ±$Cµ(6+ &-( & (`µmCµ +(
« K]@[;®f`[^]@bS d K j Y H KWC~ j Wm]@~FSTWF]
 
  Y 
 ]  W  
  Y 
 ] qY j  s Y 
 ] ^ ]  qY j   Y 
 ] Y s  
 ] q;i   
 H K j KY H KWC~ j WF]@~FK$LMU@V\YSTa@V\S\K j b$W j KY H K¤K`VcKLPK]FYb_[Z)Y H K'Q?B§L WCY j S\h  WF] d Y H K  Q¤beqLgLMK`Y j S\f
L WCY j S\h   GIH K~ j W d S\K]FYI[Z8Y H S\b.WC~ j WF]@~mSXWm]£Scb  
 Y 
 ] W   
 Y  
 ] q  ^ s] qt  Y  
 ] {w{
o]£[^a@YSTLgWZVY j WF]@b¨4[ j LgWCYS\[^] Y E 
 ] S\b.WPb[FVTU@YS\[^]_[Z8K qUqWCYS\[^]  
 Y  
 ] W w {wmtF
Wm] d ScbWUq]@f`YS\[^]_[Z¬Y H K-WC~ j WF]@~mK)LMU@V\YSTa@V\ScK j b H S\f H W j K.bAU@f H Y H WCY
Y E
 ] ^ ] W w n WF] d Y E
 ] Y E s
 ] W i 
x K`fWFU@b/K[C'¨{wFwF`@KWCV\b[ H W+FK
 ^ s] Y E s
 ] b t  Y E
 ] Y E s
 ] W w
 j [^L  H S\f H Kf`[^]@f`VTU d KMY H WCYY H KMWC~ j Wm]@~FK)LMU@V\YSTa@V\S\K j b-W j K
  
 W w
 S\bWF]megU@V\V j WF]B$$QBL WCY j S\h {wm}F
 ]@bK j YST]@~  vFvFWF] d {+wF}F%ST] {wq{+`¬WF] d b[FV\@ST]@~ {wFtm`K£Y H U@bM~FK`YgW¤aqW j WFLMK`Y j S\¯WCYS\[^] [C.Y H K£[^a@YSTLgWCV
Y j WF]@b[ j LgWZYS\[^]@b Y E
 ]  H S\f H W j K d K¦(]@K d ¡me
 Y E 
 ] h ] Y E s
 ]   > Y E 
 ] d ]   
 } ds] 7 i ](' q Y E s
 ]  Y E
 ] h ] Y E s
 ]   > Y E
 ] h ] 9 q  ^s] W w {wZN^
 H K j K     b H [^U@V d ¡qK j Ka@VTWCf`K d ¡Fe_WF]me[Z¬Y H KK`hqa j K`bb/Sc[@]@bPvZN^`( v F[ j vm|F`­[CFb/[^LMK%f`[^LgLMK]mYbIW j KIST]£[ j d K j m4[ j  H S\f H K d S\bYST]@~^U@S\b H Y H K.fWCb/K. H K j K.Y H K j K`bS d UqWCV d SXLPK]@bS\[^]
S\bLgWZh^STLMUqL_]qWFLMK`V\e  W B ] (WF] d Y H KMfWCb/K 'U B ]  ]Y H K[ j LMK j Y[WF]meb[FVTU@YS\[^]@bW j K j K`VTWCY/K d ¡me$Wa j KnL-U@V\YSTa@V\S\fWCYS\[^]¤IS\Y H WF]£ST]mFK j YST¡@V\K-L WCY j S\h GIH U@bIY H K%[^]@V\e j KLgWCST]@ST]@~g[^a@YSTLMS\¯WCY/Sc[@]_S\bIST]_YK j LMb[C¬Y H K
SX] d [C b/Sc¯`K Z 
    '&  & & (  (±z¶+&±( &Tµ(
« K ]@[C f`[^]@bS d K j£H [; Y[[^a@Y/SXLPSc¯`K¤IS\Y H j K`bAaK`f`YgY[Y H K j K`bS d UqWCV d STLMK]@b/Sc[@]_Wm] d IST] d [; bS\¯`K ZFzY
S\bSTLga[ j YAWF]mY%Y[ ]@[mYS\f`K-Y H WCYWCb.[@U j f j S\YK j SXW_W j Kg¡qWCbK d [@]Y H K-f`[@LgaqW j S\b[^]ª[Cß]@[^]@f`K]mY j WCV\S\Ye$aqW j WFLMK`YK j b
[Z  u YK`bY/b WF] d Y H U@bM[^] S\b H K j SX]m[ j L WCYS\[^] LgWCY j S\hz[C.Y H K£f`[ jj K`bAaq[^] d ST]@~ j K`bS d UqWCV\bA`Y H K`ezSTLga@V\S\f`ScY/VTe
WZbbAUqLMK%Y H K`bKYK`b/YbY[ H WmK.Y H KbWFLMK]^UqLM¡qK j [C d K`~ j K`K`b[C j K`K d [^L_ GIH K j K[ j KFm[ j f`[^LgaqW j SX]@~ j K`bS d UqWCV
[Z d SÍ¢K j K]mYbS\¯`K`b
WF] d Y H U@b%YK`bY/bIS\Y H d SÍ¢K j K]mY]@UqL-¡K j b[C d K`~ j K`K`b[Ck j K`K d [^L_S\YS\b]@K`f`K`bbAW j eY[_W dqd
Y/[-f j ScY/K j STW  





« K H W+FK%YAW$CK] WF]gST]m[ j LgWZYS\[^]_aq[FST]mY[C¬@ScK` 4[ j d S\bfU@bbST]@~£VcST]B$mb)Wm] d a[FbbST¡@V\KST]mYK j WCf`YS\[^]@bI¡K`YnK`K] d K
Y/K j LMST]@S\bYS\f)Wm] d b/Y[^f H WCbY/Scf%WFaqa j [^WCf H K`bY[/FWF] d 4[ j a j [^aq[Fb/SX]@~M]@K` f j S\YK j SXW)4[ jj K`bS d UqWCV[@a@YSTLMS\¯WCYS\[^]
GH ScbIaqWFaK j b H [^U@V d ¡K^S\K`K d [^]@V\eWCbIW!¦ j bYbYKa Y[CIW j d bkWM¡ j [^W d K j a@S\f`YAU j KF  U@K`bYS\[^]@bI[@aqK] [ j U@YAU j K
j K`bKW j f H W j K[C d SÍ¢K j K]mY$FST] d b
S j b/YY H K-[@a@YSTLMS\¯WCYS\[^]¤[C  
  } b H [^U@V d ¡qKM~FS\FK]]@UqLMK j S\fWCVb[FVTU@YS\[^]@b+¡qWCbK d [@]Y H K~FK]@K j WZV[ j LMb
¨{wCN^WF] d K`hqa@V\[FS\YST]@~_Y H KbY j U@f`YU j K`bI[CkLgWCY j Scf`K`b ^ ] nPd ] nh ] d K¦(]@K d SX]ªbK`f`YS\[^]¤tqQ@K`f`[@] d FY H KIWCf`YAUqWZV¡qK]@K¦Yk[Z(U@bST]@~Y H K`bKf j S\YK j SXW)4[ j a j WZYS\fWCV d K`bS\~^]Mb H [@U@V d [Cf`[^U j bKI¡KIST]FFK`b/YS\~^WCYK d
U j Y H K j 
GH S j d ¬WCV\YK j ]qWZYS\FKMf j S\YK j STW_b H [@U@V d ¡qKgST]mFK`bYS\~^WCY/K d ¡qWCbK d [^]¡q[FY H f`[@]FY j [FV\VcST]@~¤Y H KMSX]m[ j L WCYS\[^] d S\b
f j KaqWF]@f`eY Hqj [^U@~ H_°  } ~ n	}  WF] d STLga j [C^ST]@~£Y H KS\b[FVTWCYS\[^]ªY Hqj [^U@~ H  
  } ~ 6
ST]qWCV\V\eFIY H K$]@K` a j [@aq[FbK d f j S\YK j STW b H [^U@V d ¡qKST]mFK`bYS\~^WZYK d WCb£aq[Fbb/SX¡@V\KzWCV\YK j ]qWZYS\FK`bgY[a j K`^S\[^U@bV\e
a j [^aq[Fb/K d f j ScY/K j STW 4[ j [^a@YSTLMUqL bK]@b[ j V\[@fWCYS\[^]WCbST]eT{w0"&Wm] d j K4K j K]@f`K`bY H K j K`ST][^]¤[^]@K H Wm] d WF] d 4[ j







	  ¨{v q{6( ]m4[ j LgWCYS\[^]Y H K`[ j ezWF] d WF]K`h^YK]@b/Sc[@]z[CIY H K£LgWCh@SXLMUqL VcS;$CK`V\S H [@[ d a j ST]@f`SXa@V\KF
@, 5H1  	H(	 5"N#FOB#/23 C 	0
* M%	N  G bAW H $W d b[ j @o j L K]@S\KFaqa·tF| +ntFu{F
Ít"
! "$#"%&' " )(+*-,/.&0"1	-2"354!6+7+8+9;:!<>=-,?A@B(+CCDE=GF-HJI(GKLHM=N*-OQPNHJ(CDE?A,HMRTS




x ] "B]_a+] !ibsiud P+=+@_:gh+f d *-=)k d CC:g6+6iSx4+4ih:
l e n &0u	"A	-21	0354!6+8+h+9;:}?AI(+*WSj?(+IKL?AOLKLO1(OL?A,/=N*?AOLKLHJI(GKH*-z{*-RAKLHM=N*-O!:
 ^!cG
 L !M!$^ A 
b  ^  ^  ^   io`a  a ¡U¢ b    d P+=W@£:Yk d u:¤<¥:?(+I¦(+*-,§t¨:¤©:ª«@MOxw-?!*¬3_­®,O!:g9 d¯ (G,OL°=NDEKxwU±²*-R+: d
CC:g84+4TSj8Wk+h:
l h n &0	i!³-´rµ+µ+³>3E4!6W8+8+9A:i¶¨?AKL?ARAKLHJ*-yRAw(+*-+?AOQHJ*OLHMN*(@VO(+*-,OL-OLKL?!IOu·©¸Ox{D5P+?A+:+¹ [-]_^+`a+]_bscTa+d P+=+@_:gke d
*-= m d CC: mWº 6iS m k+f~:
l f n &0u»"!!³-´"rsµ+µW³¼(W*-,>½¾¿¨rsÀ"rÁ+  ´Â3E4!6+6 m 9A:Ã !]_Tc!]_b^  ^ 1¹vÄA [AÅB]\  a WÆ AÇ¨È§É  T^  a Z¡¹ Å+ÅBMbscTaGÊ
]_bs^  Ç :"Ë$DE?!*WKLHMRA?UÌ1(G@M@±*Wz_=NDLI(GKLHM=N*§(+*-,¥Í--OLKL?!IÎÍ-RAHM?!*-RA?AOUÍ-?!DEHM?Ï3ÑÐ¨:gÒ¨(GHM@J(GKxw d ?A,:Y9 d ­Q*-+@M?A°=-=-,Ó@MHYÔO d
y:¤Õ:
l 7 n &0Ö»!i³-´rsµWµ+³'(W*-,0×\ØÙ»ÚÛ3E4!6+6+fW9A:Z<>=N*-HMKL=-DEHJ*-Ï*-=-*-@VHJ*-?!(+D,}*(+IHVR!(@ONOLK?!IO!Ü(URA=NI-HJ*-?A,
H*C{-K5S=N{-KxC{-K(+*-,@M=-R!(G@B(+CCD5=N(GRAw:+Í{IHMKLKL?A,)KL=ÝLÞQÞ$ÞßÃ Tc!bÇAbs^  a ¡ Q^  ]  ^+$^ A     cx;àá Ã ¥â+ãGd
Ò«=N? d ÕN(+C(+* d ¶¨?AR+:J4!6+6+f~:




æBa  5Å  ^!cTAÇTÇ~ç âAèd Ì?A@MOLHJ*éWH dê HJ*-@J(+*-,:
l 6 n <Ó:ëQ»!i³-´rµ+µ+³ d ©:ë³´³rAq³ d«ì :Q<Ï "í;qN»À"rî³>(+*-,¸©:t "íÚï³³Û3E4!6+8+7W(+9A:"¶¨?AKL?ARAKLHM=N*¸(+*-,
,H(N*-=+OLHMO=GzRAw(+*-+?AOHJ*§KTw-??AHM+?!*-OLKTDL{-RAKx{DE?)=Gzð*-=N*-OKx(GKLHM=N*(+D5ÏI{-@MKLHMPo(WDEHJ(+-@M?UOLNOKL?!IO!:"¹ [N]_^W`aW]_bscTa+d
P+=+@_:gk m d *-= m d CC:¤eN7+6oSeN8+6:
l 4 ºin &0QÖ»!i³-´rµ+µ+³#Qä®Ö1³´"³rs;q³#åU®&' í;qN»"Àrî³(+*-,>©:t "íÚ ï³³Ó354!6+8+7+9;:}ª¨C-KHI(G@uOL?!*-OL=ND
@V=-R!(GKLHM=N*\z_=ND,?AKL?ARAKH*-¨RAw(+*-+?AO"HJ*v,}*(+IHVR!(@Z?!w(iPNHM=ND;:+ÝLÞQÞ$Þ É  a  Ç!-^ y¹ [N]_^+`a+]_bcv$^  ]  ^+Md P+=+@_:¤©1Sm k d *-=/4!k d CC:J4 º f+7oSx4 º 7+h:
l 4+4 n &0«Ö»i!³-´rµ+µ+³#¨äUðÖ1³´³rAq³#\Ö¨åv»ñBÙóòx³-´N»íñÙ³µ+µW³#¨&0\å "íA»q$#ð«Ö1 "³ñ»i³#
ô  ³-õ#ó&0 ô ³-´ ;qó U(W*-,<¥:oª¨µG»Ú" "§3E4!6+6 m 9A:A¶y(+I(+?I=-*-HVK=NDEHJ*-¨HJ*PNHJDL(KLHM=N*I?ARAw(+*-HMRAO!Ü
HVOOx{-?AOuHJ*¨,HJ(GN*-=+OKLHMRAOá(+*-,CDE?A,HMRAKLHMP+?I(GHJ*WKL?!*(+*-RA?+:Wö Tc  a  bscTa+GæiÇ¾]_i`yÇ$a Z¡ æBb ÆN a+  ^icx;ÇxÇAb +Æ d P+=+@_:g7 d
*-=h d CC:¤e º 4TSeNk m :




KL=RAw(+*-+?y,?AK?ARAKLHM=N*>(+*-,¼I=-,?A@"Po(G@MHM,Z(GKLHM=N*:"ÝLÞQÞ$Þ É  a  Ç!
^ /¹ [-]_^+`a+]_bcU$^  ]  ^WVd P+=+@_:¤©1QS m k d *-=7 d
CC:gh+8 m SjhW6+k:
l 4 min äMäUÖ1 "Z ó´À ´§3E4!6+8eN9A: É  x^  ¨^ ö aW]  !`a+]_bcxaW-æB]_a+]_bÇ¾]_bcAÇQÊ Þ ÇA]_bs`a+]_b^  a Z¡¨÷ Å}^+]  AÇAAÇyÉAÇA]_b WÆ d
1(G=-{é!( d <>=+OLRA=G°ø3HJ*>t{-OLOLHJ(+*9A:"ÐD(+*-OL@J(GKL?A,>HJ* ê D5?!*-R¾w>{*-,?!D¨KTw-?KHVK@V? æB]_a+]_bÇ¾]_bù![- ö a+] 1ú!`a+]_bù![-UÈ
Þ ÇA]_bs`a+]_b^  !]«ÉAÇA]Ç ¡ ç ÷ LÅ^+] û;Ç¾;Ç¾d <>HJD d Ëu(+DEHMO d 4!6W8+7:
l 4Ae nü Ö1 "ý+î "Ú»Â354!6+6 º 9;:Zª¨*>Kxw-?HJ*Wz_=NDLI(KLHM=N*WSj(GOL?A,'I?!(GOx{DE?=GzRA=oPG(+DEHJ(+*-RA?RA=-IC-@M?AFNHMKE§(+*-,§HMKLOy(+CWS
C-@VHMR!(GKHV=-*>KL=Kxw-?v?APo(G@J{(GKHV=-*/=zI{-@MKLHMPG(+DEHJ(GKL?@MHJ*-?!(+D¨I=-,?A@VOi: $^+``[  bscTa+]_b^  Çyb  æB]_a+]_bÇ¾]_bcAÇTà  a  ] ¹þ
É  T^  a Z¡ö i]  ^ ¡ ÇAd P+=W@£:4!6 d *-=/4 d CC:Yk+k4TSjk+7W8:
l 4!h n %ó ô Ö1íÚ#áåUÿí³ Z³ZÚ"³§(+*-, ÿ ³Ú"³¥3E4!6+8Wk+9A:G­uOLKLHJI(KLHM=N*=GzOLKxD{-RAKx{DE?A,)RA=oPG(+DEHJ(+*-RA?
I(GKxDEHMRA?AO!:ó ^!cG ÝLÞ$ÞQÞ d PW=+@_:g7 º d *-=6 d CC:g6+f m Sj6W7GeZ:

	
m f ö bc ûiVvaGÇTÇ¾i!bsM
l 4!f n %ó up»î i ¥(+*-,>ÖQÿ»Ù
³µ+î0354!6+6GeN9;:N­{-HMPo(+D5H(W*+K¨(G,Z(+C-KLHMP+?¨O=N{DERA?¨OL?!C(+D(GKLHM=N*:ZÍ{IHMKLK?A,:
l 4!7 n %ó vp»î "! (+*-, ï \&' í
µ+rs
³'3E4!6W6GeN9A:"Ì=G° I{-RAw¥I=NDE?U¶yª© HJ*Wz_=NDLI(KLHM=N*¥HJ*¬w-HMNw-?!DjS=NDE,?!D
OLKx(GKLHMOLKHVRAO§ ^!co ÝLÞQÞ$Þ ^ L Ç  ^¾ÅÏ^  æ]_a+]_bJÇA]_bcxa+æb Æ- a+a Z¡¹¨T aW  ^!cTAÇTÇAb WÆ d
	 {?!~?AR d ÕN{-@M§4!6+6eZ:
l 4!8 n %óp«Ù³$#.%ó ô »qq  (+*-, ü UvØÙ»Úø3E4i6+6 m 9A:"©ÎI{-@MKLHYSR!DEHMKL?!DEHJ(¥=-C-KLHJIH!(GKLHM=N*¸(+CCDE=N(R¾wßKL=
Kxw-?¨,?AOLHMN*U=záDE=N{-OLKQz(+{-@MK,?AKL?ARAKLHM=N* (G@M+=NDEHMKxwIO!: ^!cGÉ^!^+ ¡ ba Æ ç â+d ±²*+K!:=-*Wz5:-=N* ê (+{-@MK¶¨HJ(GN*-=+OLHMO d
Ð=N{-@M=N{-O? dZê : d ©¨CDEHM@$4!6+6 m :
l 4!6 n %ó
p1Ù³$#".%ó ô »qqó "U(+*-, ü U
ØÙ»Ú¬354!6+6+f+9;:!¶¨?AOLHMN*=Gz{*éN*-=G°1*HJ*C{-K=N-OL?!D5P+?!DEO(W*-,DE=N{-OLK
zÑ(+{-@MK,?AK?ARAKLHM=N*)XZ@MKL?!DEOi:Ýx ]a+uQ^  ]  ^+Md P+=+@_:gf m d *-= 4 d CC:g8+hiSx4 º h:
l k ºin &0up« ´³§(W*-,§%óMäU  Ù »"3E4!6W64!9A:~Þ M!`  ]Çy^ ¨Ýx; ^  `a+]_b^  É  T^   : ¯ HV@M?A/Í-?!DEHM?AO¨HJ*/Ð
?A@M?TS
RA=NII{*-HMR!(GKLHM=N*-O!:
l k4 n ë1:³-´N»íñÙ³µWµ+³-òAåy»ñÙ0354!6+64!9;:Ã bsa Æ- ^GÇA]_bc ö úxcTa  bsùi[N ¡ AÇa+]_b Æ [-AÇ¨ÇA[  M;Ç¨æB]  [Nci]_[  AÇ¨æ^+[-`bÇAAÇ
ûa ¡ AÇ"b Ä; a+]_bs^  Ç¨ U¹ ` Ä ba  cT ¡ É  a+ia+b :Ðw-?AOHVO d Ëu(+DEHMO1± ¶y(+{Cw-HJ*-?! «*-HVPW?!DEOLHMKE+:á3_±²* ê DE?!*-R¾w9;:
l k+k n ."# í
ÚµG»"y(+*-,>%ÿ$&%³-õ³ 3E4!6+64i9A:+Ë$DE=-RA?AOLO1(W*-,UOL?!*-OL=ND*-=+HMOL?yDE=-{-OLKx*-?AOLOHJ*,?AKL?ARAKLHM=N*XZ@MKL?!D
,?AOLHMN*: ^!co ¹ `  bcTa  $^  ]  ^+"$^ ; d ë$=WOLKL=N* d <>© d CC:gk+k+7GeSjk+k+7+6:
l k min ä  »'«rò¾¿«»³rrE#&0&0\äÀ"Ùq³ (+*-,($&0. ñÀø3E4!6W8+8+9A:$­áÔ?ARAK=GzI=N,?A@y{*-RA?!DEKT(GHJ*+KE¬=-*
zÑ(GHM@J{DE?,?AKL?ARAKLHM=N*ßÜQKxw-?yKTwDE?AOxw-=+@M,>OL?A@M?ARAKL=NDA:
ÝLÞQÞ$Þ É  a  Ç!^ ¹ [N]_^+`a+]_bc $^  ]  ^+Md PW=+@_:¤©1QS m+m d *-=/4!k d
CC:J4+4 º foSx4+4+4!h:
l kGe n Ë: <Ó: ê »
À|3E4!6W6 º 9A: ê (+{-@MKy,HJ(GN*-=WOLHMOyHJ*§,*(+IHMRONOLK?!IOy{-OLHJ*-§(+*(G@MNKHVR!(@$(+*-,'é-*-=o°@V?A,W?(GOL?A,
DE?A,Z{*-,Z(+*-RA)·© Ox{D5P+?A(W*-,/*-?A°|DE?AOx{-@MKLO!:¹ [-]_^+`a+]_bcxa+d P+=+@_:gk+f d CC:¤e-h+6iSeN7Ge:
l k+h n ô &0) u»À 3E4!6+6~4!9A:Z­Q*w(+*-RA?!I?!*WKy=GzDE=N{-OLKx*-?AOO1HJ*>=N-O?!DEP+?!D²Sj(GO?A,>zÑ(W{-@VK¨,?AK?ARAKLHM=N*:" ^!cG®æBa  AÊ
Å  ^!cTAÇTÇ~ç â
*Gd ë(G,?!*WSjë(G,?!* dê t ì : d CC:gk+7+hoSjk+8+7:
l k+f n ô &0+ u»À (+*-,-,U+rÚ 3E4!6+6eN9A: ê DE?.{-?!*-RA¥,=NI(GHJ*¬(WCCDE=N(GRAwßKL=§=NC-KHI(G@M@V¸DE=N{-OLK)DE?AOLHM,Z{(G@
+?!*-?!DL(GKLHM=N*U(W*-,/?APo(@{(KLHM=N*)z_=NDI=-,?A@YSj(GOL?A,zÑ(+{-@MK«,HJ(GN*-=+OLHMO!:¹ [N]_^W`aW]_bscTa+d P+=+@_: m+º d *-=h d CC:Y7+8+6iSj8 º eZ:
l k+7 n %ó%ó/ uíñÙ>3E4!6+6 m 9A:BÍw(WC?)R!(G@MHD(GKLHM=N*Ïz£=NDv(/*-=NIH*(@V@Mß@MH*-?!(WDy?.{-HMOxC(GRA?A,¬(+DDL(i+: ^ico Ý cxaGÇTÇ²Åç â0+d
P+=+@_:¤e d CC: m+ºWº S m+º+m :
l k+8 n ÕZ:¤ÕZ: ì ³WqóµW³|3E4!6W8+8+9A:Í{DEP+?A§=zI=-,?A@YSj(GOL?A,ßz(GHM@{D5?,?AKL?ARAKHV=-*'(+*-,HVO=+@J(GKLHM=N*H*RA=NIC-@M?AF'C-@J(+*WKLO!:
ÝLÞ$ÞQÞ $^  ]  ^+æBiÇA]_!`vÇ ö a Æ a1¾b  id P+=+@_:g8 d *-=f d CC: m Sx4+4+:
l k+6 n %ó%óQå³+qµ+³ß(+*-,ß×ÿí
 Â3E4!6+8+6W9A:t=N{-OLK«HMOL=+@J(+-@M?I=-,?A@MOz_=NDzÑ(GHM@J{DE?,HJ(GN*-=+OHVOi:B¹\Ý  +Þ d P+=+@_: m h d
CC:J4!8+h+foSx4!8+f+8:
lYm+ºin %ó%ó«å³WqóµW³Â(+*-,2$ZrÚ"³ 3E4!6+6 º 9A:© *-?A° OLKTDL{-RAKx{DL(G@QzDL(+I?A°=NDé)z_=NDC(+DEHMKE§?.}{(KLHM=N*¥(GOL?A,
zÑ(GHM@J{DE?v,?AKL?ARAKLHM=N*/(W*-,/HMOL=+@J(GKLHM=N*:¹ [N]_^W`aW]_bscTa+d P+=+@_:gk+f d CC: m 84TS m 8+8~:
lYm 4 n %ó%ó®å³Wqµ+³ß(+*-,§%u&' "»'3T³4õ 3E4i6+6+h+9A: ì ?!*-?!DL(GKLHJ*-),HD5?ARAKLHM=N*(G@uDE?AOLHM,Z{(G@MO¨°HMKxwU,*(+IHMRC(+DEHMKE
DE?A@J(GKLHM=N*-O!:Z¹ [N]_^+`a+]_bcTa+d PW=+@_: m 4 d *-=e d CC:gfWk+7iSjf m h~:
lYm k n  MäU å»õ  rsµ+µ 3E4i6+8 m 9A:¦ö a+]  bscTAÇ ub]  ¹ Å+ÅBMbcxa+]_b^  Ç b  æ]_a+]_bÇ¾]_bcAÇ : ¯ (G,OL°=ND5Kxw Í-Kx(GKHVO5S
KLHMRAO65+Ë$D5=N(+-HJ-@MHVKE>Í-?!DEHM?AO d k+*-, ?A,:
lYm+min &0 ü  "íÂ(+*-, ô p&87íµWµ+³ 354!6+6GeN9;: ê (+{-@MK),?AKL?ARAKLHM=N*¥(+*-, HVO=+@J(GKLHM=N*ß=N-OL?!D5P+?!DEO!:ÝT ]a+¨$^  ]  ^+Md
P+=+@_:gf º d *-=h d CC:g8+k+7oSj8GeNf:
lYm e n .«½E!³»" 3E4!6+8Ge-9A:Ë$DE=-RA?AOLOvz(+{-@MK,?AK?ARAKLHM=N*'(OL?A,¥=N*§I=-,?A@MHJ*-Ó(+*-,ß?AOLKLHJI(KLHM=N*'I?AKxw-=N,Ov·>©
Ox{DEP+?A+:Z¹ [N]_^+`a+]_bcTa+d P+=+@_:gk º d CC: m 8+7iSe º eZ: 9;:

9;<
ÝTA ^  `a+]_b^  c  b]_  bsa  ^   Ã«Ý m 7
lYm h n &0 "yrs
»³Wq 3E4!6W6+f+9A:Q¶¨?AOLHMN* =GzDE?A,Z{*-,Z(+*-RA DE?A@J(GKLHM=N*-O z£=-D)z(GHM@{D5?',?AKL?ARAKHV=-* (+*-,ÂHMOL=+@J(GKLHM=N* W
RA=N*-OLKxDL(H*-?A, =NC-KLHJIH!(GKLHM=N*:
Ýx ]a+u$^  ]  ^+Md P+=+@_:gf m d *-= m d CC:gf º 6oSjf+k+k:
lYm f n  p "vµ+³4»¸(+*-,'äU%óÿ»í  ¸3E4!6W8 º 9A:ZÐw-?OLHJ*-N{-@J(+DvPo(G@J{-?),?ARA=NIC~=+OLHMKLHM=N* Ü¨HMKLOyRA=NIC{-Kx(GKLHM=N*>(+*-,
OL=NI?y(+CC-@MHMR!(GKLHM=N*-Oi:ÝLÞQÞ$Þ É  a  Ç!^ U¹ [-]_^+`a+]_bcU$^  ]  ^+Md PW=+@_:¤©1QSjk+h d *-=)k d CC:J4!fGeGSx4i7+f:
lYm 7 n Öpÿ ï³-´õ#QäÖ1³´³rAq³>(+*-,¥.¿¿¨rÀ í
ÀÙ»"Ù03E4i6+6+f+9A:ÌHMNwWS@M?AP+?A@CDEHJIHMKLHMP+?AO¨z_=ND«DE?AR!{DEOLHMP+?
I(GF-HI{IÛ@MHJéG?A@MHw-=-=-,¼?AOKLHJI(GKLHM=N*:ÝLÞQÞ$Þ É  a  Ç!^ ¹ [N]_^+`a+]_bc)$^  ]  ^WVd PW=+@_:¤©1QSeZ4 d *-=8 d K=(WCC?!(+DA:
lYm 8 n å"ÿ"³  ³-õ¬3E4!6W8+8+9A:+¹¨ a+MiÇ¾ ö ^ ¡ a+M¨i]uæB[  !!bVa  cT b ÄA a+]_^+b   ¡ AÇ ö aWc  b  ;ÇÉ^+[ T a  ]_AÇ :+Ðw-?AOLHMO d
t?!**-?AOy±  «*-HMP+?!DEOLHMKE+:á3Ñ±* ê D5?!*-R¾w9A:
lYm 6 n u:$ 3TíÚø3E4i6+8+7+9A: æBiÇA]_!` Ýx¡   ]_b cTa+]_bs^  È0É  x^    ^  ]  
Ç¾ x:uË$D5?!*+KLHMRA?/Ì«(G@M@1±*Wz_=NDLI(GKLHM=N*¥(+*-,
Í-NOLK?!IøÍ-RAHM?!*-RA?AOyÍ-?!DEHM?3_Ð¨:YÒ¨(GHM@(Kxw d ?A,:g9 d ­$*-+@M?A°=N=-,¼@VHYÔO d v:¤ÕZ:
l e ºin : Sj\: í d ©:gÍ: ¯ rµ+µ+iÀõ¸(+*-, ì :g¨:¨³ZÚ"Ù³!³¸3E4!6+8Wf+9A:Zª¨C-KLHJI(@V@M'D5=N{-OLKyDE?A,Z{*-,Z(+*-RAßDE?A@J(GKLHM=N*-O
z£=NDzÑ(GHM@J{DE?v,?AKL?ARAKLHM=N*UHJ* {*-RA?!DEKx(GHJ*UONOLK?!IO!:¹ [-]_^+`a+]_bscTa+d P+=+@_:gk+k d *-= m d CC: m+m+m S m e+eZ:
l eZ4 n %ó Q&§»Ú
r$(+*-, ô Q&' íóõ Â354!6+6GeN9;:Zª¨*>DE?AOLHM,Z{(G@u+?!*-?!DL(KLHM=N*§W/=N-OL?!D5P+?!D1(W*-,ÏC(WDEHMKj OxC(GRA?(+CWS
CDE=N(GRAw-?AO!:ÝLÞQÞ$Þ É  a  Ç!^ /¹ [-]_^+`a+]_bc)$^  ]  ^+Md P+=+@_:¤©«QS m 6 d *-=k d CC:¤e+eZ4TSeWeN7:
l eNk n %ó.á&§»Úí
¨(+*-, ü u¿¨³íî³À"³¬3E4!6W6GeN9A:-ö a+]  b Ã b 	1    ]_ba+"$a+Mc![-M[+Ç¨ub] ¹ Å+ÅBMbcxa+]_b^  Çðb  æ]_aGÊ
]_bJÇA]_bsc;Çya Z¡Þ cT^  ^+`!]  bsc;Ç : ¯ HM@V?A/Í-?!D5HV?AO«HJ*/ËQDE=N(:<§(GKTw:}Í-KT(GK!:
l e min &0$~&§»Àµ»îU(+*-,  ¿¨rsñÙ "µ+¨3E4!6W8 º 9A:T©¬*-?A°¬(+CCDE=-(GR¾w\KL=¨I=N,?A@-OLKxD{-RAKx{DE?$,HMOLR!D5HIH*(KLHM=N*:ÝLÞ$ÞQÞ
É  a  Ç!^  æ!ÇA]_!`vÇTà ö a  a Z¡ $ Ä  T !]_bcAÇAd PW=+@_:gÍ-<§QSx4 º d *-=k d CC:g7W8iSj8GeZ:
l e+e n å}&§»qóÙ
rs3E4i6+6GeN9A:
 [N]_bYÇ ¡  ÃÓú!]_Tc!]_b^ ¡ [;ÅB]_[  AÇi] ¡  Ã ba ÆN ^GÇA]_bsc þ¹ Å+ÅBMbcxaW]_bs^  ûa¨Ma«æB[  !!bVa  cT
¡ /É[ ¾Ä b  AÇ ûaa1 :ZÐw-?AOHVO d t?!**-?AOy±  «*-HMP+?!DEOLHMKE+:u3_±* ê DE?!*-R¾w9;:
l eNh n ."á&'³Ù»03E4!6+7Wf+9A:Nª¨C-KHIH !(KLHM=N*U=GzuI?!(GOx{DE?!I?!*+KOLRAw-?A,Z{-@M?AOy(+*-,O?!*-OL=ND,?AOLHMN*z_=NDQ@MHJ*-?!(+D,*(iS
IHMRyOL-OLKL?!IOi:ZÝÞ$Þ$Þ É  a  Ç;^ ¹ [N]_^+`a+]_bcU$^  ]  ^+Md P+=+@_:¤©1QSjk~4 d *-=/4 d CC:gh+hiSjfeZ:
l eNf n ô p& 7íµWµ+³/(+*-, ü ½A  ³  Z³'354!6+7+k+9;:!©¨*(G@MNOHVO«(+*-,=NC-KLHJIH!(GKHV=-*=GzRA?!DEKT(GHJ*}{(@VHMKLHM?AO=zóRA=-*+KxD5=+@YS
@(W-HV@MHMKE¼(+*-, =N-OL?!DEPG(+-HM@MHVKE)z_=ND@MHJ*-?!(+D,}*(+IHVR!(@OL-OLKL?!IO!:¹ [N]_^W`aW]_bscTa+d P+=W@£:Y8 d CC:gk m 7iSjkGeNf:
l eN7 n p¿v¿ð³-qq$#pMäU\%N»ñ  ! "Â(+*-,0äU  «&'rµ+µ+³ 3E4!6+8+8W9A:"©ð* H*WKL?AND(GKL?A,¬(+CCDE=-(GR¾w KL=§RA=N*WKxDE=W@VO
(+*-,',HJ(G-*-=+OLKLHMRAOÜvKxw-?)eGSjC(+DL(WI?AKL?!D«RA=N*WKxDE=+@M@M?!DA:® ^!cG ¹ `  bscTa  $^  ]  ^W$^ A d ©KL@J(+*WKx( dì ?A=NDE+HJ( d
CC:g8+kGeGSj8 m h:
l eN8 n ½¾  ¿¨rÀrÁ+ "Z ´|3E4i6+6+h+9A:~© +?!*-?!DL(@VHA?A,ßR¾w(W*-+?,?AKL?ARAKLHM=N*CDE=N-@M?!IU:"ÝLÞQÞ$Þ É  a  Ç!"^ §ÝTA ^  `a+]_b^ 
É  T^  Gd PW=+@_:g±ÐQSe4 d *-=/4 d CC:J4i74TSx4!8+7~:
l eN6 n ½¾  ¨¿¨rsÀ"rÁ+  ´#ð&0$q-»Z "A2)rs³ñÀ"r(W*-,¬Ö   "ý+³µ¥3E4!6+6+fW9A:¶y{(G@MHMKjß=Gz1(+*(G@M-KLHMR!(G@DE?A,Z{*-,Z(+*-RA
(+*-,§OLKx(KLHMOLKLHMR!(G@(WCCDE=N(GRAw>HJ*>z(+{-@MKy,HJ(G-*-=+OLHMO!:uÝ  ¹ ç â+ã  ^   ¡ $^ WÆN AÇTÇAd Í(+* ê D(+*-RAHMOLRA= d © d ÕN{*-?m+º SÕN{-@MUe d 4i6+6+f:
l h ºin .¿¿¨rsÀ
 íÀ"Ù»Ù>3E4!6W6GeN9A:A±**-=GPG(GKLHM=N*-O$W?!*-?!DL(GKLHM=N*vHJ*vKxw-?CDE?AOL?!*-RA?=GzB{*é-*-=G°1*vHJ*C{-KLO1Ü"(+CC-@MHVR!(KLHM=N*
KL=DE=N{-OK$z(GHM@J{DE?,?AKL?ARAKLHM=N*:Z¹ [N]_^+`a+]_bcTa+d PW=+@_: m+º d *-=/4!k d CC:4!8+h4TSx4i8+f+8:
l h4 n t¨:¤ÕZ:Ëu»qq  d Ë": ê »À (+*-,¸t¨:µG»À d ?A,Oi:13E4!6+8W6+9A: a+[NM] Ã bsa ÆN ^Ç¾bÇ/b  Ã   a+`bc/æiÇ¾]_i`yÇUÈ
É  T^  )a ¡¹ Å+ÅVbcTa+]_bs^  d ±²*+KL?!D*(GKLHM=N*(G@uÍ-?!DEHM?AO¨HJ*/Í--OLKL?!IO¨(+*-,¼=N*+KTDE=+@­Q*-+HJ*-?A?!DEHJ*- d Ë$DE?!*WKLHMRA?Ì«(G@M@
±*WKL?!DL*(GKLHM=N*(@ d =N*-,=-* d  1Ò:
l h+k n .%ó ô »qBq "Â3E4!6+6eN9A:Zt=-{-OLKyI=-,?A@gSj(OL?A,§z(+{-@MK¨,HJ(GN*-=+OHVO)ÜKxw-?OLKx(GKL?v=GzKTw-?(WDEK!:
 ^!cG"æBa  5Å  ^GÊ
cx;ÇxÇZç â;èd Ì?A@MOLHJ*éWH dê HJ*-@J(+*-,:

	
m 8 ö bc ûiVvaGÇTÇ¾i!bsM
l h min äQ. ï³õr3E4!6+h+6W9A:Nª¨* I?!(GOx{DE?AO=Gzá,?!C~?!*-,?!*-RA?+:¹ c!]_a ö a+]  i`a+]_bscTa+d PW=+@_:J4 º d CC:¤e+e4TSeNh4+:
l hGe n  )$ %43 
q´ó "µ+µ§3E4i6+7+k+9A:ª¨*>KTw-?y=NC-KLHJI(@VHMKE/=z$OL=NI?I{-@MKLHJC-@V?RA=NIC(+DEHMOL=-*¼CD5=NRA?A,Z{DE?AOi:¹¨Z a+YÇ1æ]_aGÊ
]_bJÇA]_bsc;Ç¾d P+=W@£:Yk4 d *-= m d CC:4AeN8+fiSx4ih+k4+:
l h+h n &0$q-»Z "A2)rs³ñÀ"rj#% ô «p»!;»¥(+*-,  «p1 "ñí³4 % 
q 3E4!6W6 m 9A:©øW?!*-?!DL(G@(WCCDE=N(GRAw>z_=NDvI{-@YS
KLHMR!DEHMKL?!DEHJ(U=NC-KHIH !(KLHM=N*§=z$OLKxDL{-RAKx{D5?A,'DE?AOLHM,Z{(G@MO!:® ^!cG1É^i^+ ¡ ba Æ ç â+d ±*WK!:=N*WzL:=N* ê (W{-@VKv¶¨HJ(GN*-=+OLHMO d
Ð=N{-@M=N{-O? dZê : d ©¨CDEHM@$4!6+6 m d CC:g8 º+º Sj8 º 7:
l h+f n äMäU+$q " G´ "Ú³µß(+*-, %ó ü   »" $ZñÙí %4%³ 3E4!6W6+h+9A:uÍ--OLKL?!I HV,?!*WKLHYXZR!(GKLHM=N* °HMKxw HJ*Wz£=NDI(GKLHM=N*
Kxw-?A=NDE?AKLHMRvR!DEHMKL?!DEHJ(:  )Ý 5Å}^  ]uæÊ ðâ * :
l h+7 n Í:ZÐ»»"À»0354!6+8+6+9;:+¶¨HJ(GN*-=+OT(+-HM@VHMKEU=GzONOLK?!IO1(+*-, =NC-KLHJI(G@OL?!*-OL=-D@M=NR!(GKHV=-*:B±²* l h4 n :
l h+8 n Í: ì :"ÐýG»Á-³Aq-» d <¥: ì :ÍrÚÙ¸(+*-, ì :"ÍñÙ 1rîq d ?A,O!:3E4i6+8+7+9A: æiÇ¾]_i` a+[-V] Ã bsa Æ- ^GÇAbÇxà iVba Ä bJÊ
Vb]_/a Z¡ iVaW]_ ¡ ¢y ^WM ¡AÆ ;Ê Ä aGÇA ¡)¹ Å+Å  ^ia+c  AÇ ·¼P+=W@£:4+: a+[NM] Ã ba Æ- ^GÇA]_bsc;Ça Z¡ iMbsa Ä bsMb]_ ·/P+=+@_:gk:
¢y ^+M ¡;Æ AÊ Ä aÇ¾ ¡ a ¡ óaW[NM]Êj]_^WV  a  ]ÉTc N bsùi[N;Ç :-t?AHM,?A@ d ¶¨=NDE,ZDE?ARAw+K d Ì=+@M@J(+*-,:
l h+6 n &0 ü ®´-»  «î³Â3E4!6W74!9A:©¨*§(+*(@V-OLHMOy=zRA=NIC-@M?AF-HMKj+:"¹ `vÇ¾]_ E¡ a+` ö aW]  !`a+]_bcxaW$  ]_  É  a+c!]ÇAd
P+=+@_: m h:
l f ºin ­: ¯ »"Ù " d <¥:GëQ»!i³-´rsµWµ+³(+*-,v©:+ë³´³
rs;qó³U3E4i6+64!9A:Aª¨*\z(GHM@{D5?,?AKL?ARAKLHM=N*(W*-,yHM,?!*+KHgXZR!(KLHM=N*/Ü
(+*)=NC-KLHJI{IøDE=N{-OK1IHJ*WSjI(GF/(+CCD5=N(GRAw:Z ^!co
æa  EÅ  ^!cTAÇTÇZç â
*d ë(G,?!*WSjë(G,?!* dê t ì : d CC: m 4!6iS m kGe:
l f4 n ©:gÍ: ¯ rsµWµ+!À
õ 3E4!6+7Wf+9A:"©ÎOx{D5P+?A¬=Gzy,?AOHV-*ÂI?AKxw-=-,O)z£=-Dz(GHM@J{DE?§,?AKL?ARAKLHM=N* HJ*¸,*(+IHMR>OL-OLKL?!IO!:









k:J4 t?A,Z{-RAHJ*- =GÔS@VHJ*-? ê ¶y±uKL=(OLKT(GKLHMRyCDE=N-@M?!I :y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: h
k:gk Í-Kx(KLHMR ê ¶y±$CD5=N-@M?!IøOLKT(GKL?!I?!*WKy:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: 7
k: m ¶¨?AKL?!DIHJ*-HVOKLHMR(WCCDE=N(GRAw-?AO :¨:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: 8
 89*0:;044*<(04(*&=4&:0 5
m :J4 Í-Kx(KLHMOLKLHMR!(G@,?AKL?ARAKHV=-* :¨:v:¨:¨:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: 4!km :gk Í-Kx(KLHMOLKLHMR!(G@HMOL=+@J(GKHV=-* :¨:¨:v:¨:¨:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: 4 mm :Yk:J4 Ò¨(+DLw-{*-?!*WSj=N?APW?,?ARA=-IC=+OHVKHV=-* :¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: 4Aem :Yk:gk Í-?!*-OLHMKLHMPNHMKE/KL?AOKLO1:v:¨:¨:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: 4Aem :Yk: m Í-Kx(GKLHMOLKLHMR!(G@"DE? >j?ARAKHV=-*>:¨:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: 4!fm :Yk:¤e <¼HMF-?A,¼DE? >E?ARAKLHM=N*U(+*-, OL?!*-OLHMKLHMP-HVKE/(+CCD5=N(GRAw/:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: 4!6m :Yk:gh Í{II(+DEHAHJ*-UDE?AOLHM,Z{(G@MOyCDE=NC~?!DEKLHM?AO§:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: k º
@ AB4)50C0$*D:0E00C  
eZ:J4 ì (+{-OLOLHJ(+* DE?ANDE?AOLOHV=-*UI=N,?A@MO :y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: k4
eZ:gk HJ*éWOy?AKE°?A?!*),?AKL?!DLIHJ*-HMOLKLHMR(+*-, OLKL=-R¾w(GOKLHMRy(+CCDE=N(GRAw-?AO§:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: k+k
eZ: m <>HMFN?A, ,?AKL?!DLIHJ*-HMOLKLHMR 5GOKL=NRAw(GOLKHVR(+CCD5=N(GRAw-?AOy:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: k m
7 FG&C:HD&C)6IJ*&0;K9)ML	C'*NH%.O*&(P,QM4)<*  R@
h:J4 <§{-@MKLHJC-@M?yz(+{-@MKLO«°HMKxw)=ND°HVKTw-=N{-KR!(+{-Ox(@VHMKE/(GOLOT{IC-KLHM=N*-O :¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: kGe
h:4+:J4 Í-H*-W@V?vz(+{-@MKLO1(+*-,UO?!*-OLHMKLHMPNHMKE/KL?AOKLOÂ:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: kGe
h:4+:gk <Ï{-@MKLHJC-@M?vzÑ(W{-@VKO1(+*-,¼D5? >j?ARAKLHM=N*)K?AOLKLO :y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: kGe
h:gk ª¨C-KLHJI(@VHMKE/R!D5HVK?!DEHJ(Î:¨:¨:v:¨:¨:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: k+h
h:Yk:J4 ª¨C-KLHJI(G@MHMKjU=z®DE? >E?ARAKLHM=N*KL?AOLKLOy:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: k+f
h:Yk:gk ±_OL=+@J(GKHV=-*U=NC-KLHJI(@VHMKEU(+*-, ê HMOxw-?!DHJ*Wz_=NDLI(KLHM=N* :¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: k+7
S ITU.V*<C'MC4)WC*6IJX)<0(-*&YH%.6CZM*<  5[
f:J4 ë(GRAé+-DE=N{*-,/(+*-,>I=+KLHMPo(KLHM=N*¦:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: k+8
f:gk © ,HMOLKx(W*-RA??AKE°?A?!*UI(GKTDEHMRA?AO:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: k+6
f: m ÐwD5?A?yHMOL=+@J(GKLHM=N*R!DEHMKL?!DEHJ(¥:v:¨:¨:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: m+º
f:¤e t?AOHV,Z{(@u=NC-KLHJIH!(GKLHM=N* :v:¨:¨:y:¨:y:¨:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: m 4
f: eZ:J4 =NIC{-KLHJ*-KTw-?yNDL(,HV?!*WKLO=zKxw-?yR!D5HVK?!DEHJ( :v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: m k
f: eZ:gk Ð(+éWHJ*-Kxw-?vRA=N*-OLKxDL(H*WKLOHJ*+K=(GRARA=-{*+K:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: m+m
f: eZ: m ª¨C-KLHJIHAH*-UKTw-?y,HJI?!*-OLHM=N*-O :¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y:¨:v:¨:¨:y:¨:¨:v:¨:¨:y:¨:¨:y: m+m
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Unit é de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
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